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TO3 Robert L. Duprey, Director \
Hazardous Waste Managementc Division
Attrached is the HSD between the March 1892 0U Z Record of
Decigion (ROD) and the remedy that will be implemented at the
Broderick Site.
Since issuance of the OU 2 RCD, EPA nhas co
information *hveuah site studies and constructi
new informaticn, EPA and CDPHE determined that
necessary in the ground-water remedy. - majo

- Remediaticn geoals will be met at points
which will be established.

- A scil/bentonite gutoff wall
north boundary of the Brg-er1:V

- Matural attenuation and biocdegradati
address the contamination in the dissc
north of the property.
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COLORADC DEPARTMENT OF HEALTH
Dedicated 1o protecting and Empmwﬁ the health and
enviroament of the people of Colora

4300 Cherry Creek D 5. Laboratory Building
Derver, Colorade 80222-1530 4210 E. 13th Avenue
Phone (303} 592-2000 Denver, Colorade 80228-3716
{303) 6814700
Patmoa AL No
March 24, 1994 i-‘gg}?gég ”"‘*?’i:i#iﬁ VE REC S
’ : L= z_;f:"i%i e
Mr. Robert Duprey, Director e f ; ¢
Wasie Management Division T o AT
U.8. Environmental Protection Agency Q=
992 Eightesnth Street, Suite 500 ”;
Denver, Colorado 80202-2405 232
RE: Surficial Ground Water Rernedy f A
Broderick Wood Producits Superfund Site s

Dear Mr. Duprey:

The Hazardous Materials and Waste Management Division of the Colorado Depariment of
Health {(CDH) concurs with the proposed Record of Decision {(ROD) modification with respsci
to the surficial ground water remedy at the Broderick Wood Producis Suparfund Site iocated
at 5800 Galapago Street in unincorporated Adams County.

This concurrence is based on the previous site data, new siie information gathered during the
Additional Site Characterization and the treatabiiity studies, and discussions with the Robert 8,
Kemr Envircnmenta! Resesrch aboratories. The modification encompasses the following
slemenis:

& Where present, free phase product wili be recovered fram the surficial aguifer in
the impoundment and process area.

@ in-sity bioremediation {(specificaily ?}iﬂv"ﬂﬁzv} will be imolemenied at the
completion of free phase product removal, for the purpose of afficiently
remediating the source areas.

& The North Boundary Cutoff System (drainline and slumy wall) will serve to
maintain a hydraulic bamer o off-site confaminant migration via the surficial
aguifer, and fo pump and treat the dissclved phase present within the on-sile
surficiat aguifer.

- free phase product means the Light NonsAguenus Phase Liqu floaling on the suficis! agumier




FAX 3037585355 CDPHE HAZBAT

Mr. Robert Duprey
Broderick Wood Products
March 24, 1994

page 2/2

RCRA. Please contact Howard Roitman at 682-3387, if additic

Sincarsly,

i

IRy 7 /
DA Sl

David C. Sheiton, Director
Hazardous Materials and YWaste Management Division

CC: Richard Sisk/EPA
Armando Saenz/EPA
Howard Roitman/CDH
Dan Scheppers/COH
Rob Eber/AGO
Austin Buckingham/CDH
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Broderick Wood Products Superfund Site

Explanation of Significant Differences

Overview

The purpose of this document is to explain the significant differences between the ground-
water remedy the U.S. Environmental Protection Agency (EPA) chose in the Record of

Decision {(ROD}, signed on March 24, 1992, and the remedy that EPA is now planning o
implement for the ground water at the Broderick Wood Products Superfund Site
urincorporated Adams County, Colorado. EPA is the lead agency at the Site; the State
of Colorado Department of Public Health and Environment (CDPHE, formerly known as
CDH)} is the support agency.

This Explanation of Significant Differences (ESD) provides a brief history of the 3ite,
describes the original ground-water remedy selected in the ROD (EPA, 1992), and
explains the ways in which the proposed modified ground-water remedy differs from the
original. It also summarizes the support agency’s comments on the proposed changes 10
the remedy, discusses the proposed modified remedy’s compliance with ali legal
requirements, and provides detalls on how mere information can be obtained or com-

ments ¢an be submitted on the proposed modified ground-water remedy.

This ESD is prepared in fuifillment of EPA’s public participation responsibilities under
1 "7 i

Section 117{c) of the Comprehensive Environmental Response, Compensation, and Lia-

bility Act of 1980, 42 U.8.C. 96€1 et seg. (CERCLA or Superfund}, as amended by the
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This document presents only a summary of the changes to the ground-waicr remedy and
synopsis of information about the Site. The administrative record, which contains this
ESD and the complete documentation supporting it, is available for public review at the

following location:

EPA Superfund Records Center

999 18th Strest

Denver, CC 80202

Hours: Monday through Friday 8:00 a.m. to 4:30 p.m.
Phone: 303/293-1807

EPA issued a Proposed ESD for the Ground-Water Remedy for the Site on

September 15, 1994, A public comment period on the Proposed ESD was haild from
September 16, 1994 to October 15, 1994. Comments on the Proposed ESD were
received from Burlingion MNorthern Railroad (Appendix A). EPA reviewed the comments
and prepared a responsiveness summary to the comments received {(Appendix B). This
ESD incorporates the adjustmenis fo the proposed ESD that were made in response io the

comments.
Site History and Background
The Site is located at 58th Avenue and Galapago Strest in unincorporated Adams County,

approximately 1/2-mile west of the intersection of Interstate Highway 25 and West 58th

Avenue. The Broderick Wood Products Company {E’WP} cy&m‘a@ﬁ a wood tre

B
e

facility at this location from 1947 to 1982 on a 64-acre

Property). The Site consisis generally of the former

the BWP Property contaminated by hazardous substances disposed on

As pari of the wood treatment process, BWP used creosote and peniachlorophenct (PP

DEMI0GISERD.WPS




to treat power poiles, fence posis, ratlroad ties, and other wood products.  Hazardous

substances from the process were primarily disposed of in two unlined impounds

the northwestern corner of the Site.

EPA became involved at the Site in 1980 when BWP applied for a permit under the
Resource Conservation and Recovery Act (RCRA). EPA RCRA inspeciors obssrved
violations at that time. In 1982, wood treatment operations at the Site ceased. BWDP
assets were transferred to a partnership called the Broderick investment Company (BIC).
In early 1983, sampling was conducted at the Site and PCP was detected in soil and
ground-water samples, The BWP Site was placed on the National Prierities List /NPL
in September 1984, In 1985, a contractor hired by BIC to dismantie the wood treating
plant started a fire that destroyed the process building and resulted in further contamina-

tion of the Siie.

Remedial Investigation/Feasibility Study {(RI/FS) activities were conducted in three
phases: Phase I, completed in March 1984; Phase I, completed in December 1986; and
Phase III, completed in June 1991,

After completion of the Phase I studies, EPA divided the remediation of the Sits into
two operable units (Ous). OUI was established to deal principally with the sludges in the
two surface impoundments at the Siie. In a ROD signed in 1988, EPA chose an
incineration remedy for OUL. As a result of changed circumstances and new

information, the QU1 remedy was amended in 1992, and the impoundment sludges were

sent off-site for reclamation. The OUl remedy was completed in November 1992,

OU2 includes the remaining contaminated media at the Site, including ground water. The
remedy for OU2 was chosen in the ROD signed in March 1992, In implementing the
QU2 remedy, EPA has divided the work into two stages. OUZ2Z-Stage 1 involves remadial
actions for the soil contamination, including construction and operation of a land treat-

ment unit, decontamination and demolition of the buildings and structures, construction of

Lad
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a North Boundary Cutoif System (NBC), and placement of a package

5

plant to treat ground water captured by the NBC. OUZ-Stage 1 worh began i ]

1

was substantially complieted in April 1994, Concurrent with performing the (

ork, EPA conducted additional Site characterization and treatability studies.
éimiz‘m‘g results of these additional studies were reporied in the January 1994 Drall

Additional Studies Report (EPA, 19943). OU2-Stage 2 involves construc

tion of the remainder of the ground-water remedy selecied in the ROD (EPA, 1992},

Contanidnation Problems

The primary contaminants of concern at the Site include polynuclear aromatic hydrocar
bons (PAHS), acid extractable compounds (primarily PCP and other chlorinated phenolic
compounds), dioxins and furans, and some heavy metals (principaily arsenic, cadmium,

lead, and zinc).

Wood-treating chemicals (creosote, PAHs, and PCP) have been detected in the surficial
and Denver aquifers.? The wood treating chemicals in the ground water are generally in
the form of nonaqueous phase liquids (NAPL). NAPL iz a term that refers to liguids that

generally do not mix with water. NAPL can be either lighter (LNAPL) or denser

"The NBC consists of a drain line placed at the top of the weathered Denver formation
just south of Fisher Ditch on the north side of the BWP property. This system is
designed to capiure and contzin contaminated surficial aquifer ground water on the BWP

property.

*Three aguifers have been delineated below the Site:

@ The surficial aguifer, whic h is made up of the zliuvial deposi the
weathered Denver aquifer at depths down 10 approximately 25 feet below
ground surface

° The unwea thered Denver aquifer from approximately 25 1o 180 fest below
ground surface

s The Arapahoe aquifer at depths of greater than 180 feet
surface

DENICOISEFRD.WPS 4




the form of nonaqueous phase liguids (NAPL). NAPL is a term that refers o liquids that
generally do not mix with water, NAPL can be either lighter (LNAPL) or denser
(DNAPL) than water. The contamination in the ground water can be classified as one of

three phases:

® Mobile (free) NAPL~NAPL is present in the subsurface and is able to

flow into 2 wall.

] Residual NAPL~NAFPL is present on soil and locks oily, but will not

immediately flow into a well.

e Dissolved NAPL constituents—MNAPL constituents are dissolved in the

ground water, but are not visible on soil or in the water.

On the BWP Property, Mobile LNAPL has been identified in the surficial aquifer in the
impoundment area and in one small location in the process area. No Mobile LNAPL has
been found beyond the BWP Property boundaries, and no Mgcbile DNAPL has been
found within the surficial aguifer ai the Site. Residual LNAPL and DNAPL have bean
identified in an area extending from the impoundment to the process areas and as far
north as the north boundary of the BWP Property. No Mobile or Residual NAPL have
been found off the BWP Property. A dissolved coniaminant plume has been found
extending from the impoundment and process areas north o 2 point about 1,630 feet
north of the BWP Property. (See Figure 1 on Page 16.)

Summary of Ground-Water Remedy
in the 1992 Record of Decision

The ground-water remedy in the 1992 ROD, termed ex-situ/in-situ bioremediation,

includes the following major components:

R
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Collection of contaminated ground waier and LNAPL from the

aquifer in a series of subsurface drain frenches located in the ay

highest ground-water contamination,

Construction of a water treatment plant on the BWP Property. This treat-
ment plant would be designed to first remove LNAPL and DNAPL fro

the collected ground water in an oil/water separator. Second, the plans
would treat recovered ground water in a two-stage, fized-Glm bioreacior.

This second step is the ex-situ bioremediation,

After treatment, a portion of the treated water would be mixed with nuizi-
ents and oxygenating chemicals, and reinjecied into the surficial aguifer ¢
stimulate bacterial growth and to promote further breskdown of contamina-
tion within the shaliow aquifer. This is the in-situ bioremediation portion

of the remedy.

EPA determined that it was technically impracticable to actively remediate
the Denver aquifer and waived Applicable or Relevant and Appropriate
Reguirements (ARARs) for that portion of the Denver aguifer under the
BWP Property.

Placement of institutional conirols, such as dead restrictions or restrictive
covenants, on future uses of ground water on the BWP Property by the
current owner to control access to contaminated water in the surficial and

Denver aguifers.

Monitoring of ground water in all three aquifers for a pericd of 30 years

on a pericdic basis with approximaiely 10 to 15 welis on and off

Property.

L




Construction of at least one recovery well to the north of the E

erty to contain the dissolved plume off of the BWP Property.

Description of Significant Differences

Summary of Significant Differences

The significant differences between the ground-water remedy described in the March
1992 ROD and this ESD are:

DENIOOISEFS WPS

Remediation levels in ground water will be attzained at specified points of

compliance instead of throughout the contaminant plume.

New remediation goals will be established for the contaminated ground

water within the points of compliance.

A soil/bentonite cut-off wall will be construcied north of the NBC system

i St

and south of Fisher Ditch at the north boundary of the BWP Property.

The recovery well off the BWP Property will be eliminated.

In addition, the following non-significant changes will be made to the ground-water rem-
edy at the Site.

The on-site water treatment plant that has been constructed as part of the
QU2-Stage 1 NBC systern will aiso be used o treat water produced from

hinb:;

the drain lines, The treated water will be discharged to the Adams County

stormwater system. Instead of 2 two-stage fized film biorsacior, the treat-

7




ment plant employs an activated clay and activated carbon treatment

Process.

° Oxygen will be intreduced into the soils below the water table using

G"’u
e
2
£
&

3

situ bioremediation process known as bio-venting instead of through re-

i

injection of oxygenaled water.

® The number of monitoring wells on and off the BWP Property will be

increased from 10 to 15 to betwesn 25 and 30.

All other aspects of the ground-water remedy, as set forth in the March 1992 ROD will
remain the same. A more detailed description of the significant and non-significant

changes to the ground-water remedy follows.

Basis for Significant Changes—
New Information Since the 1992 ROD

Since issuance of the OU2 ROD in March 1992, additionat information has become avail-
able. This information includes the data collected at the Site through additional sit
characterization activities, treatability studies, and information developed during imple-

=]

mentation of the OU2-Stage | remedial action.

This information has helped EPA refine the Site conceptual model that was developed
during the Phase Il RUFE. The new information indicates that:

process area. In addition, significant dumping of debris and wood

ing wastes appears io have occurred over much of the Site, creating many

minosr sources that may contribute to ground-water coniamination.

DEN100ISEEQ.WES 8




@ These multiple contaminant sources on the BWP Property are contributing

{0 one contaminant plume in the surficial aquifer,

» Residuzl NAPL contamination is present over a greater avea of the BWP

Property than previously anticipated.

e The soils in the surficial aguifer are more heierogeneous than indicated in

tiie Phase 11 studies.

° The hydraulic conductivities of the surficial aquifer and the weathered

Denver formation are relafively low.

e Of the ground-water technologies evaluated, none would be capable of
reaching, within a reasonabie period of time, the remediation levels set out
in Table 13 of the March 1992 ROD.

® Computer modeling has shown that the dissolved plume to the north of the
BWP Property is not moving and that natural biodegradation of the dis-
solved plume in the surficial aquifer will be as effective in meeting ARARS

as 2 single, or several, recovery wells.

Significant Changes to Ground Water

Remedy as a Result of New Information

The first significant change proposed by EPA as a result of the new information is to
establish points of compliance beyond which the remediation levels esiablished in

Tabie 13 of the March 1992 RCD will be met. The NCP permits EPA o establish the
appropriate locations for measurement of performance of the remedy, i.e., points of
compliance. EPA’s general policy is to atiain remediation levels throughout the contami-

nated plume at or beyond the edge of the waste management area, when waste is left in

(Y]

DENIOOIGEFO.WPS




place. However, this policy recognizes that in site-specific instances, alternative points of

compliance may also be protective of human health and the eavironment.

Alternative points of compliance are appropriate at this Site for the following reasons:
e There are two primary and many minor sources of ground-water contami-
nation on the BWP Property. In addition, the residuzal NAPL contaminant
piume serves as a source of ground-water contamination on the BWP

Property.

s These sources are in close geographical proximity and can effectively be

addressed as a2 whole.

® The available information demonstrates that it is improbable that the arsas
of highest ground-water contamination can be restored to remediation

levels in a reasonable period of time with any availabie technology.

2 The likelihood of exposure o ground-water contamination on the BWP
Property itself is low because title fo the property is in a single owner, the
property is in an industrialized area, and institutional controle that will

restrict access i0 the contaminated ground-water car be implemenied.

For these reasons, EPA is establishing the following points of compliance. {See Figure 2

on Page 17):

° Starting at a point in the northwest corner of the BWP Property approxi-

ey
£
L)
iy
Q
g\

mately 10 feet east of the west boundary and 10 feet south of |
o

boundary, then east approximately 2,700 feet parallel io the

erty boundary of the BWP Property in the area north of the

soil/bentonite cuteff wall and south of Fisher ditch, then got

parallel to the southeast property line of the Broderick property

v
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approximately 2,000 feet to a point approximately 10 feet from the
southwest property line of the BWP Property, then northwest paraliel to
the southwest property line of the BWP Property, back to the stariing

point. These lines are then extended vertically down through the surficial

and Denver aquifers to the horizontal plane described below.

%

® Along a horizontal plane at the transitional marker bed between the Denv
and Arapzhoe formations. The transitional marker bed is aporoximately
180 feet below grade and is described in the Remedial Investigation Report
as "the claystone/shale unit, typicaily 30 feet in thickness, but only about
15 feet below the BWP site” (BIC, 1990).

In adopting these points of compliance, EPA recognizes that the remediation goal estab-
lished in the March 1992 ROD of restoring the surficial ground water under the BWP
Property to a qualify consistent with its potential future uses, may not be met within the
points of compliance established above. As a result, EPA is establishing the following

modified remediation gozls for the contaminated ground water within the points of

compliance:

s Contro! access to contaminated ground water within the points of compli-
ance on the BWP Property to reduce or elimunaie exposure.

@ Reduce the mass of contamination within the peoints of compliance to
reduce migration of contaminated ground water beyond the poinis of
compliance.

® Contain contaminated ground water within the points of compliance

The remediation geals that will be reguired for contaminated ground water beyond the
points of compliance remain the same as stated in the March 1992 RUD. These included

meeting the remediation levels for the surficial aguifer set out in Table 13 of the ROD.

punh
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EPA’s strategy for meeting these remediation goals for ground water within the points of
compliance is as follows: First, access to the contaminated ground-water within the
points of compliance will be controlled by implementing instituticnal controls as set out

in the March 1992 ROD. Deed restrictions or covenants will be established 1o prevent

a-{-,

drilling or use of wells in the contaminated ground water within the poirts of compliance,

with the exception of wells necessary for monitoring or remediation.

The second part of EPA’s strategy to meset the remediation goals for the contaminated
ground water within the points of mmpﬁaﬂce is to reduce the contaminant mass within
the surficial aguifer. The treatability studies demenstrated that in-situ bioremediation,
i.e., bio-veniing, may produce substantial reduction of contaminant mass in the surficial
ground-water. Reduction of contaminant mass will minimize the volume of contaminants
moving vertically and horizontally to uncontaminated portions of the Denver and the
Arapahoe aquifers. Use of this technology increases the overall protectiveness of the
remedy by increasing the long-term effectiveness and permanence of the remedy and
reducing the toxicity, mobility and volume of contaminants in the surficial aguifer. Addi-
tionally, the State of Colorado has stated that mass reduction is necessary for the remedy
to comply with closure requirements under RCRA for the interim status surface impound-
ments. These closure requirements are ARARs for the Site. The bio-venting system will

gncentrations levels off, as determined by

be operated until the reduction of contaminas
EPA in consultation with the State.

Next, EPA is adding 2 soil/bentonite cut-off wall to contain contaminanis in the surficial

aquifer within the points of compliance. The cut-off wall is added for the following

ISaS0ONs;

s The cut-off wall will provide a positive cutoff and augment the NBC
system in preventng the movement of coniaminated ground-water horizon-
tally in the surficial aguifer beyond the northern points of compliance and

off the BWP Property.

Bt
b
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® The cut-off wall will increase the efficiency of NBC system.

° The cut-off wall will limit the flow of water that may seep from Fisher

Ditch back to the NBC, thereby reducing the volume of water that will
need treatment.

EPA’s strategy for meeting remediation goals fo the north of the BWP Property, beyond
the peints of compliance (as set forth in Table 13 of the March 1992 ROD), includes the
following: First, the sources on the BWP Property as well as the contaminated ground
water will be removed, controlled, or contained with the remedial action elements
previously identified. Second, the computer modeling effort (refer to Technical
Memorandum Attachment o the ESD) has shown that given the concentration of
contaminants found to be present in the surficial aquifer, naturally securring bacteria can
aerobically degrade the contaminants in a reasonable time frame (estimated at & {o

60 years). At the end of this period, ARARs {which have been established for the
surficial aguifer) will be met. Finally, the effectiveness of bicdegradation in the surficial
aquifer off of the BWP Property will be monitored with a network of shallow ground-
water wells installed at the limits of and within the dissolved plume as currently defined.
The monitoring wells will provide data to document that the dissclved piume is not

migrating and that biodegradation is reducing contaminant concentration.
Basis for and Description of the
Non-Significant Changes to the Ground Water

Remedy

The following changes have been identified as non-significant.
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€ Rather than using a fixed film bloreacior process as the second component
of the treatment plant, activated clay and activated carbon processes may

be used.

Carbon treatment systems have been used succsssfully at 2 large aumber of
wood preserving sites across the nation. Given the ground-water flow rates
and organic contaminant strengths found at this Site, activated carbon

treatment systems are less costly than biclogical treatment systems and

provide the same treatment effectiveness.

° The March 1992 ROD selected the injection of oxygenated water for the
in-situ ground-water remedy. The new information indicates that
bio-venting is proposed to be used as the most practical method of aitaining
mass reduction within the mobile NAPL plume at the BWP Property. The
Additional Studies Report and Treatability Studies support the modification
of the in-situ bioremediation technology. Specifically, the surficial aquifer
was found to be heierogeneous and to have a limited capacity to accept
injected water due to relatively low hydraulic conductivity. The heteroge-
neity combined with the low hydraulic conductivity serves to inhibit the

uniform flow of oxygenated water throughsout the aguifer. 3oils are

generally more nermesble te air than water, and air confains 2 &
concentration of oxygen than water. To effect bigremediation in the
subsurface and thus reduce the contaminant mass, oxygen must be supplied
to the microorganisms to sustain their growth. Air injection (or
bio-venting} has been shown (EPA, 19%943) a5 the most effective means of
fransmitiing oxygen to the subsurface and circulating it throughout the

subsurface.




CDPHE Comments

CDPHE concurs with the BESD and the changes o the ground-water remesdy.
e =) 1= o

Affirmation of Statutory Determinations

Considering the new information that has been developed and the changes that are pro-
posed to the selected remedy, EPA believes that the remedy remains protective of human

fmnithh and tha am‘:vrn\nmr_\ni' n/\mnuam “n%}- 'S:w?a?‘nz 3-"\:‘ 4*!-::5'..'4 r_.;tin T
ARSI QEans LiES wRd T AASSasciiNesa by wRIEEE 2=

applicable or relevant and appropriate {o this remedial action, and is cost-effective. In

addition, the revised remedy utilizes permanent solutions and alternative treatment {or

..

resource recovery) technologies to the maximum exient practicavle for this site.
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List of Acronyms

ARARs Applicable or Relevant and Appropriate Reguirements
BIC Broderick Invesiment Company

BN Burlington Northern Railroad

BWP Broderick Wood Products Company

CDPEE Colorade Department of Public Health and the Enviroument
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act

of 1980
DNAPL Dense Non-Agueous Phase Liquid
EPA U.S. Environmental Protection Agency
ESD Explanaton of Significant Uiiferences
FS Feasibility Study
LNAPL Light Non-Agueous Phase Liguid
LTU Land Treatment Unit
NAPL Non-Agueous Phase Liguid
NBC North Boundary Cuteff System
NCP National Contingency Plan
ou Operable Unit
PAHSs Polynulear Aromatic Hydrocharbons
PCP Pentachicrophenol
POC Point-of-compliance
RA Remedial Action
Ri Remedial Investigation
ROD Record of Decision
SARA Superfund Amendments and Reauthorization Act of 1986
Site Broderick Wood Products Superfund Site
™ Technical Memorandum
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Technical Memorandum
&ﬁ%*‘%"ﬁm@w io
Expianation of Significant Differences

Introduction

This technical memorandum {TM;) describes the development and application of numers
cal groundwater flow and particle tracking models to contaminant migration off of the
Broderick Wood Products (BWP) property. Discussion is provided regarding the
objectives of the modeling effort, uncertainties, limitations, and insight gained through
the effort. The TM also presents the results of a bicdegradation analysis oxr"giﬁtm“

together with the numerical modeling to estimate the time needed for the contaminant
ﬁ?g_ﬂ‘ﬂ off of the RWP property to reach ARBAR caoncentratinns

The primary purpose of this analysis is: (1) To evaluate the p{m,ndai extent of
contaminant migration under a number of remediation altemnatives; and {2) To evaluaie
natural biodegradation attenuation and estimate the range of dme $o remediate the
dissolved plume north of the north boundary cutoff (NBC) system.

The modeling effort described in this TM is limited o the followin

e Data search to obtain the nesded data o develop the models
o Development of a simplified conceptual model of the model domain area
o Construction of 2 numerical flow model based on the simplified conceptual

model using MODFLOW

I3

® Construction of a particle tracking mode! using PATH3ID on the flow
maodel output
e Use of the model to evaluate different remediation scenarios
o Estimating time required to reach ARAR’s concentration in the plume off
of the BWP property.
Because of limited data in the area of concern and budget constraint, the modeling effort
did not invo 1 complete soluie transport analysis.
DEN100ITOCS WES i




Modeling Objectives

The BWP Property and the impacted area o the north are shown on Figure 1. A plume
of dissclved contamination has moved from the BWP Property d@wngv‘m;wﬁ, o i & north
of the property. This plume has moved in the surficial aguifer, which is defined as the
alluvium and the underlying weathered Denver formation (the Denver ‘wmmﬁﬁgx is
defined as the unweathered Denver and was not included in the mo ﬁd; ’"‘izsf:
groundwater flow direction in the surficial and Denver aguifers is to the n
The modeiing effort included construction of groundwater flow and ;:- E rracking
modeis. The objectives of the modeling effort were as follows:

@ To use the available data 1o create 2 conceptual model of the area off of the
BWP preperty (assuming the soil/bentonite cutoff wall and the NBC system
are active) and to simulate groundwater flow and advective contaminant
migration

® To evaluate the relative effectiveness of four proposed remedial aliema-
tives; identify data gaps; and, if p@sszéﬁy, extrapolate the alternatives’
impacts into the future. The aiternatives were:

- Natural attenuation with monitoring: The impact of natural
attenuation on the contaminants north of the property once the
source is cut off

- Pump and treat: Instaliation of a pump and treat systern zlong
Huron Street

- Pump and treat: Installation of 2 line of pumping f;,, ahm;.:z’!
perpendicular to Huron Street and south of 62nd Street designed to
intercept the northern edge of the dissolved plume.

- Pump and treat: Installation of pump and treat wells aiong 2
130-foot grid sysiem throughout the plume asea.

The natural attenuation processes included in this analysis are reduction of plume
concentration through advection and aerobic biodegradation. Other nmsﬁé gtienuation
processes such as diffusion and chemical transformation were not considersd.

MNumerical modeling was chosen as the appmgmam tool f ‘”gia effort because it has
capability to represent muliidimensional flow in 2 hetero 1 with less
conceptual idealization than is required by other mm, 5] ‘ i
solutions are available, numerical modeling offers i%‘;-ﬁ maost aii{:uzaza way o
the available data. Additionally, as more daia were available the n

reflect the additional data. However, it was recognized from "1‘@
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always be some uncertainty in the hydrogeologic unde
modeling analysis can only provide approximate answers

The process of developing a numerical model of a complex physical sysitem requires that
simplifying assumpmm be made to reflect the uncertainties in ij‘aq- definition of the site
characteristics. Site characteristics that are routinely simplified for the purpose of numer-
ical analysis are the temporal and spatial variability of aguifer B“ﬂg;i‘:’i.;w, and

poral variation in recharge and groundwater pumping.

“ &
e ey

For the modeling effort, the following are the most significant assumptions made:

® The aquifers at the BWP site are homogenous and of varying thickness.

e The distribution of recharge over time and space is constan

s No future hvdrologic conditions will affect the remediation scenarios.

& The impact that the BFI landfill may have on the hydrogeologic sysiem and

the contaminant plume was not considered.

This TM a‘}mmﬁes a summary of the numerical modeling procedures and the results 25
they pertain io the nr‘vmusﬁy listed objectives. A description of the MODFLOW and
PATH3D numerical code is provided in the models’ documentation (McDonald and
Harbaugh, 1988 for MODFLOW, and Papadopulos & Associates, Inc, 1991 for
PATH3D).

'i&;!v

Site Conceptual Model

~3 £ yaezmo A

The first step in the analytical process is to seleci the essential features of the siie that
must be considered and to idenify how they can be represented in the numerical analysis.
This procedure results in 2 conceptuz! model of the site, which ‘m&“ forms the framework
for construction of the numerical model.

The =*befzt_33 features of the hydrologic sysiem at the BWP site included in the numerical
model are

e Aliuvium composed of the alluvial terrace material present on the BWP
property and just north of the BWP property; and alluvium composed of
Clear Creek flood plain material present north of the B W property.

. Weathered Denver aquifer.
® sher Ditch.
DEM 100} 7005 WPs




L Clear Cresk.
® Recharge of precipitation to the groundwater system.

The unweathered Denver aquifer was not included in the model. Figure 2 shows the
gssential features of the conceptual model. Although other documents combine the
alluvial aguifer and the weathered Denver aquﬁp? into one aquifer (the surficial aguifer),
they are discussed and modeled as separate units in this TM due {0 their different
hydraulic properties.

The principal sources of recharge to the model area are percolation from Fisher Ditch
and deep percelation of precipitation in the Clear Creek alluvial deposiis. Recharge was
considered a calibration parameter and was varied to obtain a good visual fit between
predicted heads and target heads. The site conceptual model was based on available

information and no pumping is known to affect groundwater flow in the area.

Estimates of the saturated thickness (betiom of aguifer and watsr level elevations) were
obtamed from two sources: (1) site investigation (E (’ZPA 1594}, (BIC, 19590) and

{2) Colorado Department of Transportation (CDOT) I-76 project {Welsh, 1981
(L“:gures 3, 4, and 6). Aquifer hydraulic conductivities are based on limited feld data
and ave shown on Figure 5.

Numerical Model Construction

The flow model is 2 numerical representation of groundwater flow in the two uniis.
Elements of the model are discussed in the following sections.

Code Selection

The primary computer code used for numerical modeling o simulate flow was the USGS
MODFLOW {(McDonald and Harbaugh, 1988) code di bmbmm by the International
Ground Water Modeling Center (IGWMC), Version 3.2 with the rewetting capabilities,

&

£y
3 a1

MODFLOW was selected because it is a publicly available, well documented, hig
able, and extensively used three-dimensional finite-difference groundwater flow co
developed by the U.S. Geological Survey (USGS). The code is capable of simulating
transient and steady-state flow in combinations of confined, unconfined, and semiconfined
aguifers with a variety of boundary conditions, The model is considered highly reliable
as a numerical solver of the basic equations of saturated flow in porous media.

ng

The particle tracking program used for calculating gfﬂuw}waﬁ:m’ paths and travel times is
the Pa;}aaomim PATH3D (Papadopolus, 1991} code, aiso distributed by the IGWMC
This code is alse well documented and consicdered highly reliable.

DENIOOITOCS. WPS 5
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Finite Difference Grid Delineation
and Boundary Conditions

The numerical model developed for the area north of the BWP Property was developed in
accordance with the site conceptual model discussed previously. A two-dimensional
finite-difference grid with 108 rows and 100 columns was constructed for each of the two
model layers. A uniform grid spacing of 45 feet was used for rows and 40 feet for
columns, with the exception of rows 1 through 4 and rows 105 through 108. For those
rows the grid size varied from 135 feet for rows | and 108 10 65 fest for rows 4 and

105. This was necessary to cover the model domain with 198 rows while maintaining the
required grid size increase of 1.5. The areal extent of the mode! is illusirated in

Figure 2.

Boundary conditions define the interactions beitwesn heads located within the modeled
area and groundwater conditions outside the model area. To the south at the boundary
with the BWP Property a constant flux was imposed to simulate leakage from Fisher
Ditch. To the north, 2 constant head boundary was imposed along Clear Cregk. No
boundary conditions are explicitly defined at the eastern and western edges of the model
grid, such that no-flow conditions are implicitly assigned by MODFLOW. Input to this
model requires water levels at the boundary of the model. The lower boundary condition
for this model is automatically assigned to be no-flow by the model.

Initial Paraueters Selection

The flow and tracking models are three-dimensional flow models of confined/unconfined
groundwater flow. For both steady and transient state simulations, 2 value for hydraulic
conductivity at each model node was required 2s input. Available information was
considered in estimating the distribution of aquifer properiies in each of the two model
layers. The aguifer parameters used in the initial construction of the model were based
on the best estimates derived from available field measurements, testing, and literature.

The bottom and top elevations and water ievels of the two aguifers vary across the model
area. Structure maps of the bottom and top elevation of the two aguifers were produced
by centouring measured elevation values obtained from site investigation and from the
CDOT 1-76 project using a computer program called SURFER (Figure 3 and 4). This
description of bottom and top was held constant.

For the top layer, two hydraulic conductivity zones were defined to account for the
difference between the hydraulic conductivity of the upper alluvial terrace and that of the
lear Creek floodplain. Hydraulic conductivity values for the upper alluvial terrace and

the weathered Denver were obiained from field iesting completed at the BWP site.

Values for Clear Creck floodplain were obtained from the literature. The XYZ data were
transformed into a 108 X 100 grid that was imported into the medel. In the calibration
stage of the modeling process this parameter was slightly modified through iterative
adjustment of the model to obtain a good fit between predicted and observed heads.

DENI00170CS. WPS 11




The conceptual model of groundwater flow includes leakage upward and downward
This was incorporated by specifying a leakage term between layers. The value
parameter is a function of the conductance of each layer, which is a function «w?. average
vertical hydraulic conductivity betwesn layers and the thickness of the layers.

The vertical leakance was computed using the following eguation:

VC = 1/(d,]k, + d,Jk,) H
where:
VW = the vertical conductance between Layer 1 and Layer 2
d, = the thickness of Layer 1
kE, = the vertical hydraulic conductivity of Layer 1
d, the thickness of Layer 2
E, = the vertical hydraulic conductivity of Layer 2

The value of the vertical liydraulic conductivity (%) was assumed ic be ;:e reent of that
of the horizontal hydraulic conductivity to satisfy an anisotropy rai;m of iC.

Calibration and Sensitivity Analysis
Calibration

hModel calibration is an interactive process in which certain model parameters are adjusted
to preduce predicted groundwater elevations that closely match observed conditions. For
the BWP model, the objective was to develep 2 numerical representation of the site’s
generzl features and use the representation to compare different scenarios.

Usually during the calibration process, the parameters adjusted are those that have not
been accurately measured in the field and that can have a strong influence on the simula-
tion results. Three model input parameters that were varied during the calibration pro-
CEss are:

e The hydraalic conductivity of the Upper Alluvial Terrace and the
Weathered Denver.

® Areal recharge applied to the Clear Creek floodplain.
® Fisher Ditch leakage rate
DEN100170CS. WPS 2




The calibration process requires that an appropriate set of water level be
availabie to serve as a target for adjusiment of the mode! calibration parameters. A sef of

water level data (from the BRI, recent measurements, B/93 and CDOT 1276/
1-23 Interchange to the north and east of the BWP Property, 6/91) was used for
calibration (Figure 6). The following goals were used in the calibration of the model:

e The model should yield the same water level distribution configuration az
the target water levels.

@ The model should accurately depict the overall gradient within the model
domain.

Matching the exact location of gach contour was not considered an imporiant calibration
criteria because of the uncertainty in the data. The water level data were drawn from
two separate sets of waier levels.

A recharge value of 2.2 inches per year was necessary to achieve the calibration goals
discussed above. This is a slightly higher percentage than generally used (10 percent of
precipitation used as a rule of thumb for sites nationwide). The average precipitation in
the Denver area is about 14 inches. However, this could be attributed to the nature of
the floodplain, the flat and depressed tepography, and Fisher Ditch seepage o the vadose
zone which percolates to groundwater and also produce seeps downgradient of the ditch.

The simulated potentiometric surface is presented in Figure 7. in general, by comparing
Figure 6 and 7, it appears that the simulated heads are within a reasonabie range of the
target heads. As indicated in Figure 7, the predicted heads are higher than observed
heads at MW-13, BFI-X, and BFI-5. The pridicted heads are lower than pbsgrved head
at BFI-11, It is important to notice that this s the area where the two sets of water level
data border. The two water level data sets were taken on June 1991 and August 1993,
The 1991 data span the north area of the site and also contain MW-5. The 1993 daia
covers the southern portion of the site. MW-5 water level elevation, which is part of the
1991 data, is in agreement with the 1993 water level elevation. However, BFI-X and
BFI-5, which are pari of the 1993 data, have water leve] elevations that gre lower than
MW-7 and P-8, which are located downgradient of BFI-¥ and BFI-5. The residual mean
square (RMS) for the entire model is 4.5 feet.

Sensitivity Analysis

Sensitivity analysis is frequently used tc study the sensitivity of model results to changes
in input parameters. This is done, even though the model may be well calibraied,
because it is recognized that the caiibration may not be unique. There may be moy= than
one combination of parameters that produces equally good agreement between simul-tion
results and field measurements. The normal procedure for sensitivity analysis is to vary
individual input parameters, such as hydraulic conductivity, and to observe the amount of

DENI00IT0CS WS i3
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resulting variation in simulation results. The resulting information may help gus
degree of unceriainty associated with the mode! results.

Sensitivity simulations were performed to identify a reasonabie range for each of th
calibrated parameters. A parameter V&iuﬁ was considered 0 be unreasonable if i
seem plausible on the basis of existing data and literature, or if any of the calibra
criteria above could not subsequently be met by adjusting the values of the other
calibration parameters. The results indicated that the input parameters were raasonable
and were therefore incorporated into the model. Figures 8 through 11 ﬁ}"w.— the resuits of
sensitivity analysis for vaiues of hydraulic conduciivity and recharge egual fo half and
twice the calibrated values, The resuiis indicated that the model resa:w are nol sensitive
to these parameters.

Scenario Runs
Four scenario runs were considered for svaluation:

® The resuits of natural zitenuation on offsite contamination once the BWP
seuree is cut off,

¢ The impact of a pump and treat extraction system along Huron Street on
offsite contamination.

o The impact of a pump and treat extraction system located perpendicular to
the flow direction at the leading edge of the offsite contaminant plume.

® The impact of a pump and treat extraction system located on a 100-foot
grid in the plume area,

o The wall and NBC are operational and cutting off groundwater flow from
the site.

It was assumed in the scenario simulations that the groundwater elevations across the
model area are not affected by curreni onsite remediation efforis.

The saturated thickness of certain portions of the T Ugper Alluvial Terrace may
the aquifer may become completely de-watered around the remedial wel
remediation using extraction wells will becoms ineffective.

Biodegradation Analiysis

The following describes the béa@&gmi mn analysis con
BWP Property. The following is a list of assumptions used in the analysis,

pened
L4
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PCP was used as the primary contaminant of co
PCP included:

- It has the lowest target ¢
the common wood preserv

- It has a higher solubility and is therefore more mobile than the
common wood preserving contaminanis

- It is the only wood preserving contaminant consistently observe
relatively high concentrations in the wells m"%’ﬂ of the BWP

Pmp@ﬂy

Aerobic biodegradation is the primary biodegradation route for BPCP.
Natural anaercbic biodegradation has been observed at some sitss, but in
order io be conservative it will not be considered here. }i@ﬁam e for
natural biodegradation can be found in the following literature: Davis,
1994; Smith, 1987; Mudsen, 1991; Redien:, 1984; Ehrlich, 1582; Goerlitz
1985.

Oxygen supply limits the rate of PCP biodegradation
water movement in the subsurface should provids aﬁvq
for PCP biodegradation, if adeguate oxygen is present.

The "front end” of the PCP plume will mix with clean groundwater that
should have high dissclved oxvygen concenfration as the pszme tries {0
move to the north. The "backend" of the plume will mix with Fisher
Ditch recharge water that also has a high dissolved ozygen. Ther
will be that the iE‘!Ti’!i"‘ will he atfonlad w"'vnw g ond
shrink in size.

Average PCP concentration in the offsite plume is 528 ppb. This iz a high
conceniration obtained by averaging the highest measured concentration ::af
all the sampling evenis. In the case of nondetect values the detection im
concentration was used. Figure ! presents the numbers used.

Dﬁmo Ived mmamimtiaﬂ is tha cniv “z}hzzse of coniaminat! OT" unmmm:

.....

Dmﬂ.

A plume area of 1. 832x10° ft* based on the | ppb concentration contour
i
from the Additonal Studies (AS) Report (EPA, 1904) (ses :

!

A void ratio of 30 p

<

Aouifer saturated thickness of 20§

NS




percent of the water that infiltrates from Fisher Ditch actually

® Only 10
contacts the contaminant plume. This a conservative assumpiion.

& Fisher Ditch contribution to the offsite groundwater is 0.1Z ¢fs or
1 percent of Fisher Ditch measured total flow.

s Fisher Ditch water cxygen concentration is 7 mg/L as measured in the
P
field.

e Oxygen present in precipitation recharge water was not considerad.

2 Twenty percent of the total organic content {and thus, oxygen demand) in

the groundwater comes from PCP. PCP is typicaily greater than

75 percent of the total concentration of priority pollutants present in the
plume. However, there are likely to be nonpricrity pollutants in the
groundwater that will exert an oxygen demand. Tweniy percent is a
reasonably conservative estimate.

© The oxygen demand 3.5 mg of the gmméu,“tﬁr can be estimated by using
a conversion factor of oxygen per mg of hydrocarbon (3.5 mg/mg). This
is based on the sioichiometry of common hydrocarbon biedegradation and
is conservative for PCP (AFCEE, 1992) (McCarty, 1988)

The concentrations of PCP that have been detected in the area of the dissolved plume are
presented in Figure 1. These are the numbers that were used to f“?evemp the average PCP
conceniration that was input into the model. The numbers presenied in Figure 1 are
taken from historical data in the RI report and from data in the Additional Studies
Report. Because of the different sources, it should be noted that the samples were
collected over different time periods. However, it was felt that this would present a
conservaiive concentration for the model. BFI-O is 2 well on the landfill property that

~ B 1 domrle b T i
CAnnc, wu.uvau..v D0 RUCAEG, BDWEYED, DOUEUsSE &f the }m‘s’“ﬁ""" iocation of the well

historical data were averaged; the number is presented in Figure 1. The BFI-9 weli has
the highest concentration of any of the wells in Figure | and biases the average
concentration for the dissolved plume in the conservative direction. With BFI-9 included
in the average concentration for the dissolved plume, the average concentration is

528 ppb., Without BFI-9 the average concentration is 38 ppb.

In addition to these assumptions, other assumptions were made in regard io the
groundwater flow and particle tracking modeling and extent of contamination. The
modeling was used to estimate the areal extent of the 1 ppb plume assuming that no
contamination is contributed from the landfill and that apart from the modeled
contarmination plume, concentrations are zero.

Land use in the areza to the north of the BWP Property is mixed, rangin
residential to light industrial o landfills. The area immediately north of
Property and west of Huron Street is an old landfill. There are wells surrm

i
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tandfill {the BFI series wells), and lithologic information from these wells was used in
developing the computer models; however, water quality data are not curently availabie
from the majority of these wells. Because of this absence of water guality data,
assumptions were made regarding the impact the landfili has on plume movement and
shape beneath or around the old landfill. These assumptions includea:

The shape of the dissolved plume beneath the Laadfiil
@ The extent of the dissolved plume is not beneath the landfill
8 Contamination is not contributed by the landfili

Further characterization of the iandfill and the plume in relation to the landfill are nog
part of this modeling effort.

A report prepared for the I-76/1-25 Interchange to the north and east of the BWP
Property includes some well and water quality information (Walsh, 1991). This report
shows two wells located just north of the BFI landfill on the wesiern side of the model
area that had detectable levels of PCP. The values are 25 ppb for MW-5 and 820 ppb
for MW-6 (Walsh, 1991). These detected values differed by orders of magnitude over
the two available sampling rounds and have not been reconfirmed. At this time, EPA iz
evaluating further exploration of these data; however, this is not being incorporated into
this model at this time.

Furthermore, it is not known if preferential flow of groundwater exists and affects flow
and transport in the modeled area. Because no data were available on preferential flow,
the aguifers were assumed to be homogeneous.

Table 1 lists values for the parameters used in the biodegradation analysis. Table 1 also
shows the biodegradation equation used in the analysis. Factors affecting the
biodegradation analysis which are not measured accurately include the fracton of
groundwater recharge from Fisher Ditch in contact with the wnmainaﬁ%ﬂ plume.

Tabie 2 shows sensifivity analysis results. Table 2 lists the biodegradztion time
corresponding to the varied parameter value. The table only Lsts the value of the
parameter that was changed; all other parameters were held constant. Other physic
processes such as adsorption and diffusion will not have significant effects on the time
needed to reach ARAR concentration.

Results

Predictive groundwater withdrawal simulations were performed with the groundwater
model and the particle tracking model to assess the effects of remedial § ..a g mg located
along Huron Street, perpendicular fo Huron Street, and on 2 1§ —ﬂcet gri the
contaminant plume. Results from those scenarics were comparad to ba a ne Scenaric
where no remedial pumping is exercised. Pumping along Huren "ﬁz‘ ct, ::{i ough parallel
to groundwater flow, was assessed because it is likely %he mosi feasible remedial pumping

k
i_;._eg
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Matural Atfenusation Analysic :
Bigdegradation Parameter Vaiues Page 1 of 2 |
Parameiers Valnes or Eguations !
Groundwater Concentration o = 327 pob
Ci = 533
Aguifer Porosity n = B3 i ;
: i
Area Scale: 1 inch? = s = 476,005 feetffinch®
436,005 feel”
Aguifer Thickness b = 20 feet
Initial Aren of Contamination in Aj = 2.34 inch®
inches | j
, 4
Area of Contamination afier Ad = 3.81 inch®
Dilution
Area of Contamination in Feef? Af = § X Ad feei?
after Dilution
Af = 3.852 X 10°
Volume of Contaminaied Water Ve = AfXbXn feet
= }.111 x 7 i
Conversion from ppb to mg/L Cm = §.001 mg/l. per ppb
Mass of Contamination in mg m = Cm X Cior i mg
f“’? b4 ?&f{‘ i
X 7.48 x 3,783
i
-? m = 1.027 x 1t
Oxygen Concentration in Water We = 7 mg/l.
mg/LP i
Oxygen Demand Percent of PCP | Cd = .2 20 percent
Crpanics Mg = 3.5
Flow of waier in CFS o = {1012 ;
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Table 3
Matural Attepuation Analysis
Biodegradation Parameter Values

e i

. -
Parameters Values or Eguations

= 0.012

| Flow of water in CFS

Py
Pt

Flow of water in liters/day Q = 0.012 X 3600
K24 x 748 X

3.78 i

“

Q = 2931 x 1¢°

i

. !

Time for Total biodegradation in T =3 @ Mg x (109 dave
days @ x We) |
Y - i

i T = £.754 X 10° |
|
| ;
. Time in Years Ty = T/365 years
i .?
1

e HA !

Ty e %‘

*Cf is final concentration. after advective {ransport.
*As measured in field. _i
§ “From stoichiometry. i

i Nowgs: CFS = Cubic fest per second.
; feet? = Feet squared.

feet® = Feet cubed.

mg = Milligrams. i

mg/l. = Milligrams per lier, ’1
ppb = Paris per billion. f
PCP = Pentachiorophencl. i
= e — Iy TRTRTE.. |
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alternative because of landuse and access issues. A modification 1o this aliemative was
proposed and consists of pumping from wells located perpendicular to groundwater flow

and on 100-foot grid in the contaminant plume. All four scenarics includs the following
assumptions:
s Groundwater will not be developed 1n the offsite model domain (i.e., 10

pumping wells).

e Contaminant sources from the site will be effectively cut off by the NBC
svstem and the siurry wali.

Figures 12 through 15 depict the groundwater potential surface and the predicted PCP
piume ar the start and end of the 30-year simuiation peried {&-Su“h‘ﬂf» no maﬁwm dation).
All four figures indicate slow movement of the front. Asa result, Scenaric 2 pumping
along Huron Street has essentiaily no impact on the contaminant front movement. As
shown in the figures, pumping perpendicular to Huron Street will intercept contaminant
migration along Huron Street but will not impact the movement of contaminants in the
rest of the contaminant plume. The modeling also indicated contaminant movement
toward the landfill. The front movement and the front shape are determined by the
groundwater velocity and the assumed inizial plume configuration. Variation of é:h?
groundwater velocity is caused by the hydraulic gradient. Scenario 4 pumping alos

100 feet grid centered wells will slow the plume movement and will remove more
contaminated water than the other scenarios,

if the contaminant plume is at steady state, groundwater exiraction sither along or per-
pendicular to Huron Street will have little effect on the future distribution of dissolved
constituents. Recognizing the limited withdrawal rates that can be achieved in the
modeled arsa dus to the low saturated thickness of the alluvium, the Iimited benefit
achieved from these withdrawals, it is concluded that groundwater extraction cannot attain
ARAR. This conclusion must be verified through 2 long ferm program of groundwater
monitoring in the area of concern.

The modeling indicated that in all four scenariocs and considering advection, the area of
contamination will increase by about 50 percent in 30 years. The average concentration
would have dropped from zbout 528 ppb to about 324 ppb due to dilution. The
biodegradation analysis indicated that the time for all PCP to bicdegrade ranges
to 30 years. The analysis also included estimating the time to get to a conceniration ¢
1 ppb north of the BWP Property through both advection and hﬁwbg adation. The
analysis indicated that biodegradation is the main attenuztion process for t
contamination present north of the BWP Property and that atienuation through amﬁfm{,
will only reduce the time by 3 percent. Analysis of the worst case scenario indicated
PCP concentrations of 1 ppb wiil be reached in approximately 60 vears through
biodegradation. While the results are promising, verification i“ur&wr« long termm
moenitoring must be implemenied.

the
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Ociober 12, 1994

Mr. Armando Saenz

Superfund Project Manager

U.S. Environmental Protection Agency
Region VIII

999 - 18th Street, Suite 500

Denver, CO 80202-2466

SUBJECT: Comsments on Explapation of Significant Differences
Ground-Water Remedy
Dated September 15, 1994
Broderick Wood Products Site

Dear Mr. Saenz:
INTRODUCTION

The purpose of this letter is to provide comments by Burlington Northern Railroad (BN) and its
consultants on the technical aspects of the Explanation of Sigmificant Differences (ESD) for the
ground-water remedy for the Broderick Wood Products Site. BN appreciates the oppormunity
to be able to submit comments and respectively requests that EPA consider these comments.
BN requests that these comments be inserted in the Administrative Record.

BN's overall comment on EPA’s changes to the ground-water remedy, which was set fo
the Record of Decision (ROD) for OU2 (EPA, 1992), is that the current changes shoul ?‘
been more strongly considered as part of the ROD in 1992 as most of the new data col i ci b
EPA since the ROD does change the conceprual mode! of the site. In gr::z:eraj BN concurs wit
the State of Colomade 2nd agrees with many of me propesed EPA changes, however, BN icsei
obligated to point out many of the mistakes and misleading stazements in EPA’s Explanation of
Significamt Differences. EPA states several reasons why significant differences now exist from
the ground-water remedy described in the ROD. The principle reason seems o be the "new”
information gained through additional characterization activities and treatability smudies at the
site. Ccntrarv to EPA’s reasons for the significant differences, BN is of the opinion thar very
little of the "new" daia collected during additional studies over the past two years has actually
raised the level of understanding of the hydrogeclogy, chemical distribution, or treamment
technologies at the site.

[%] :'3 et

"

Since issuance of the ROD for GUZ, BN has strongly objected 1o t& "ﬁ: s&
ground water citing several reasons. First, the site is in an industrial s




Mr. Armando Szenz
October 12, 1994
Page 2

for the foreseeable future, thus, cleanup of shallow ground water to drinking-water standards is
not necessary. Furthermore, the shailow water-bearing zone has 2 very low transmissivity and
is not even capable of supplying water to rneet residential needs and even less so for industrial
requirements. In addition, background water quality of the shallow water-bearing zone is also
known 1o be poor. Together, the above reasons are the basis for BN's opinion that remediation
of the shallow water-bearing zone to drinking water standards is not warranted, let alone
technically possible in 2 reasonable amount of time. Any comesponding expenditure of funds
is therefore wasteful.

For off-site ground water, BN has stated that it is highly likely that the background water quality
of shallow ground water is poor due to landfill activities and other industrial activiiies in the
area. Natural biodegradation and attemuation of ground water to the north of the site was
recommended as 2 mpore appropriate remedy than the pump and treat remedy cited in the ROD
for OU2. Natural attenuaticn and decay of PCP was modeled by BN’s consuliants, and it was
shown to be an effective and appropriate remedy insiead of pump and treat. BN’s major
comuments can be aptly summarized in the following points. Each of these points will be
elaborated upon in later sections of this document. The salient points are:

& The "new"” data was not nscessary 10 reach the conclusion that the remedistion
goals listed in the ROD for on-site shallow ground water could not be met.

° The "new" data was not necessary to reach the conclusion that biodegradation and
natural attenuation of chemicals in the off-site ground water could probably reach
the goals listed in the ROD.

® Given the fact that the EPA and its consultants failed to incorporate the data in
the RI’s in the design of the North Boundary Cut-Off System (NBC), now the
EPA wants to install 2 costly soil/bentonite wall. If the NBC is effective in
capturing the on-site ground water before it leaves the sie, then there are more
economical and technically sound alternatives to the wall that will reduce the
amount of water entering the NBC from Fisher Ditch. One such alternative is to
iine the diwch, the estimated cost of lining the ditch is approximately $150,000
versus the $700,000 for the soil/bentonite wall.

&
)
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@ All of the goals for the remediation of the on-site ground water can b
with the existing NBC. The proposed additional drains and bioventing
not Necessary.

ystem are
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® The ESD makes reference to 2 single plume when there are two distiner plumes
at this site. A Federal Court of law determined that there are two distinet phumes
at the site. It is arbitrary and capricious for EPA to maintain that thers is one
plume, in light of its opportunity to fully litigate this issue before the Court and
the fact that the FPA lost this argument.
The following presents BN’s specific comments to EPA's Explanation ¢of Significant Differences
{(ESD).

SPECIFIC COMMENTS
Page 4

The first footnote discusses the fact that the NBC is "designed to caprure and contain
contamninated surficial ground water on the BWP property.” If this is the case, there does not
appear 10 be 3 technically justifiabie basis to build the soil/bentonite wall. Contaminants should
not pass the NEC if it has been properly designed and installed.

Page 5

The term "residual NAPL" is highly subjective and it is BN's understanding that the
determination of residual NAPL is based upon the observations of the ficld geologist. Sucha
determination is highlv subiective and should not be used.

The last bullet ar the top of the page lists the term "Dissolved - NAPL". This term appears to

be contradiciory; how can there be a dissolved non-aqueous phase liguid? If it is dissolved then
it is agueous, therefore, it is confusing to refer to NAPL as dissolved.

Page 7

The ESD states that an on-site water treatment plant has been constructed and that it will be usec
to treat water. The last paragraph on the page goes on to state that reatment mayv employ an
activated clay and activated carbon treatment. At this stage of the project and in congideration
of all of the money that has been spent, EPA must have a clear understanding of the treatment
system:.
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Page &

EPA states that the "nurnber of monitoring wells on and off the site may be increased fiom 10
to 15 to between 25 and 30." Again the word "may" is used. FPA should be at a stage that
"mays" are no longer needed. BN hopes that the use of these "mays” does not infer additional
unnecessary studies are being proposed. The concept to increase the number of maonitoring wells
is wasteful and without technical basis. EPA must ask what information 1s needed 1o be obtained
by monitoring? The answer is to monitor the migration of the off-site plume and o measure the
decline of concentrations within the on-site and off-site plumes. The margins of the on-site
plumes have been adequately defined and because the NBC is supposedily effective in capturing
the on-site plumes (as stated in the ESD), then the only purpose of on-site monitoring is to
measure concentration declines. This goal can be met by using three or four wells. The 1992
ROD states that 10 to 15 weils total for both on and off-site will be monitored. It is BN'g
technical opinion that the on-site and off-site plumes can be moritored with no more than 10
wells total. The wells should be monitored no more than twice a vear during the first couple
of years of monitoring and then yearly afterwards. More frequent monitoring is not necessary
due to the low ground-water velocities.

Page 8

It is deceiving to the public for EPA to state that the basis for change is "new information.” It
is obviocus that the EPA has paid for more data but there is relatively nc "ngw" site information
since the 1992 ROD.

Page 8

In the first bulleted item under the "Basis for Significant Changes" section there is a staternent
that "significant dumping of debris and wood preserving wastes appears to have occurred over
much of the Site.” The term "significant dumping” is a relative term and is often times
misieading. Because it is a relative term and subjective, it should not be used in 2 technical
document without further details or substantiation.

Page 8

The second bulleted item refers to one confaminant plume in the surficial aguifer. This
statement is incorrect. A Federal Court determined that there are two separate and distingt
plumes at the BWP site.




Mr. Armando Saenz
October 12, 1894

Page 5
Page 9
EPA cites that the new information gained during additional studies at the site indicates that soils

in the surficial aquifer are more heterogeneous than indicated in the Phase I studies.
Furthermore, EPA states that the hydraulic conductivities of the surficial aguifer and weathered
Denver Formation ars relatively low.

The "new" geviogic and hydrogeologic information is not significandy ditferent than information
known in 1992 when the ROD was drafted. Phase III studies show that the shallow water-
bearing zone has a low hydraulic conductivity and past calculated hydraulic conductivities ars
similar to those estimated during the new additional stmadies. EPA’s contractor knew or should
bhave known ithat sediments in the shaliow water-bearing zones can vary greatly. The
heterogeneous nature of sediments was already known at the end of Phase I studies since this
fact is evident in geologic logs of boreholes throughout the site. Consequently, the additional
drilling of boreholes and testing of hydraulic conductivity since 1992 was not warranted. EPA’s
expendimure of funds in this area was therefore wasteful.

Page ©

BN agrees with the EPA that natural biodegradation will be as effective as & standard pump amd
treat program for the off-site plume.

Page 10

because the site is in an industrialized arez and institutional controls that restrict access can be
implemented. This statement follows closely to what BN has advised EPA ever since BN's
involvement in 19%2. If the potential for exposure to ground water is minimal at the site and
use of ground water can be resiricted through the use of instinitional controls, then how could
EFA continue to insist that active on-site remediation is necessary?

Page 11
On page 11 of the ESD, EPA lists three modified goals for the contaminaied ground water

within the points of compliance. The second goal is a mass reduction goal; however, there is
no statement as 0 how fast or how much the mass musi be reduced.

The goal goes on to state that mass reduction will reduce migration of conta ted g
water beyond the points of compliance. This is a2 misleading statement given the fact that the
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NBC is suppose to be effective in stopping the off-site migration of chemicals, The second goal
on page 11 can be met as long as the NBC operates irrespective of what other action w hi take
place on the site, such as, bioventing. ;

Page 12

EPA states that the treatability studies d demonstrated that in-s situ bioremediation, i.c., bio-
may produce a suusiantiai reduction of comaminanis mn the surficial ground warer. Based on
BN’s understanding of the results of the treatability studies, bm—veﬁimg may be effective, but
the time required for remediation is unceriain. After several months of treatability studies,
EPA’s coniracior still cannot determine whether or not a remediation technology w:él% WO@; and
cannot give a reliable estimate for the total time necessary for cleanup. Resuits of treatability
studies fail t0 add any confidznce to the proposad bic-veniing remedy. In mdmoﬁ ﬁ:we is o
indication in the ESD of how bic-venting will be accomplished. Specifically, is the site to be

desanuzrated prior to implementation of the bio-venting? A more cost effective program may be
to simply operate the NBC and meat that water.

venting,

Page 12

The first full paragraph on this page emphasizes the need for mass reduction on site and that bio
enting will accomplish this goal. What this section fails to mention is that there are alternatives
to bio-venting for the on-site contamination.

Given the facts that the remediation goals lisied in the 1992 ROD will not be achieved in a cost-
effective or timely fashion, and that institutional controls will prevent access to the shallow
ground water, the basic question is whether bic-venting is necessary? BN asserts that it is no
and that any corresponding expenditure of funds in this arez would be wastefol 'i"f::
implementation of the bio-venting system was previously thought to require the dewasering of
the site by the installation of am extemsive drain system (although the drain system is not

mentioped in the ESD).

After draining the site, the bio-venting system is proposed fo be installed with, as stated i
ESD, unceriain results, The combination of the drainage sysiem (whi ch Wéii f
treatment of the wmer) with bio-venting will be expensive (and larg i% uanec !
given the fact that the results are uncertain. BN asserts that the objectives
be met using only the NBC. While the mass removal rate may b& i
objectives will still be met, even if the pumping is for a relatively long time.
fails to provide any technical basis to establish that the bm»w ing is more cost-gffective.
asserts that it is Dot

'»é.

£
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Lastly, no new field studies are required to support BN's assertions. Instead, a simple

¢valuation of the existing data should lead EPA o the same conclusion as BN. EPA’s E:" 1sis for
selecting bio-venting is therefore arbitrary and capricious. :
Page 12

EPA 5*" es iha:: tb‘. bzo~‘ enting 3}'5:\.-1:.; will ap‘,‘:a:a:: e.a:{.:zif% ﬂat:—
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uﬁéersmdmg of the anticipated comammam:—redz,mm ievms sb 191 be provided by EPA,
the scientific basis for contaminant-reduction levels should also be clearly specified by El
Based on BN’s understanding, the contaminant-reduction levels will not be based on health risks,
or existing State or Federal standards, rather the levels will be based on 2 mumal agreement
between EPA and the State. If this is the case, then the MCP requires and BN strongly
recommends that the public and potentially responsible parties be allowed to cominent on the
assignment of contaminant-reduction leveis.

ey 5
ra% .‘*“f‘ g

Page 12

EPA states that the soil/bentonite cut-off wall will increase the efficiency of the NBC system;
EPA, however, does not explzin how the efficiency will be incressed, as such BN dzlsyﬁ*im
EPA’s assertion. If the NBC was designed and operated properly. then it will prevent the
migration of chemicals off of the property, thus the soil/bentonite wall is not necessary., As
stated on page 4, note 1 of the EPA ESD document, the NBC is “'gpszgned t0 caprure and
contain contammateﬁ surficial ground water on the BWP property.” The ondy reason for the
wall, from a chemical transport perspective, would be to provide prophylactic protecticn. This

alternative is very expensive and is not proven io be necsssary.

The only genuine technical reason to spenrd $700,000 on the wall is to minimize the seepage
from Fisher Ditch to the NBC. In sssence, the water {rom Fisher Ditch may cause an increase
in water treatment costs, but the ESD fails to address this point.

What the ESD must do is explain whether it is more economical or raore expensiv
waier gver the course of, 5ay, 30 vears, than 1o spend $700,000 today. The ESD m
at other options to reduce the seepage. One option is to line Fisher Dich that is a
site. BN estimates, under nor.aal cizcumstances, that the diich could be lined for app
$150,000. Another option is to use a fixed-film bio-reactor, as stated in the ROD, to treat the
larger volume of ground water if a soil/benionite cut-off wall or 2 liger for Fisher Ditch are not

used.
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Page 13

A non-significant change cited by EPA is that a carbon treatraent system for ground water will
be used instead of a fixed film bioreactor as selected in the ROD. EPA states the basis for the
change is the low ground-water flow rates and organic contaminant strengths found at the site,
This information was available to EPA at the end of Phase III activities, at or about early 1992,
Ground-water flow rates have always been expected 1o be low and contaminant sirengths have
not sigaificantly changed since 1992, Although, EPA states that carbon treatment mav be less
costly, and it may, BN questions EPA’s and their contractor’s abilities 1o accurately and
effectively evaluate remediation iechnologies.

If EPA pursues the folly of instailing a drain system in conjunction with bioventing, the initial
water flow rates mayv be relatively high, thus, carbon may not be the lowesi cost or
environmentally preferred treatment program. An evaluation of the cost-effectiveness of using
carbon for the drainage of the site must be provided.

Page 14

Again, there is no discussion on this page as to how the dewatering svsiem for the site will be
integrated with the bio-venting and water treatiment system. More importandy, Secause remedial
goals will not be attained on-site, BN questions whether dewatering and bio-venting are needed.

A more cost-effective approach would be to extract and treat water from the NBC.

Technical Memorandum (attached io the ESD report)
Final Preliminary Assessment of Offsite Contamination Migration Septeruber 8, 1994

Figure 1

As stated in the text, Figure 1 depicts the mode! domain and contaminant plume. However, the
figurs does not show the model domain or boundaries, instead it is lefi to the read ler to infe;
where model boundaries are located. The figure does not show mo m;;}f‘mu weil BFI-12, which
should be in the middle of the plume off-site. Has BFI-12 been abandoned or mistaken!
omitted from the figure? BFI-12 has a long ’msmnz of water quality measurernenis and omission
of the water quality data may affect the average concentration of PCP in the off-site ground
water.

*“"(: 5\"" p;

Figure 1 does not clearly describe what x’:{}'iKrLa‘PJ’iaut\‘i ) are '"Cﬂﬁmahr i the off-size plume, Is
the extent of the plume based on total contaminants or on PC garer de ;
plume’s composition is necessary. It is assumed ﬁv the contaminant plume is
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The measured concentrations of contaminants presented in a table on Figure § exclude
concentrations from BFI-12, which will affect the average conceniration. As previously stated,
it is not clear what compounds are represented in the table. The table also shows concenirations
of contaminants for GP-1, GP-2, GP-9, and GP-12 to be 50 pob, and the table does not state
how these measurements were obtained. One can only speculats that measurement of ground-
water concentrations from geoprobes were taken using an on-site instrument that is not capable
of precise measurements. The measurements used to determice the average concentrations of
off-site ground water are suspect and are not be representative of actual concentraiions.

BN is of the strong opinion that the comstruction of Figure 1 is highly subjective and is
misleading. The averaging process used by CH,M-Hill is biased and not technically justifiable.
If the analysis for PCP in weil BFI-9 is deleted from the average, as is suggested by CHM-Hill,
and zero or 1/2 of the detection limit is used instead of the deiection limit for the non-detects
{(a technically fustifiable approach), then the average PCP concentration is 12 to 25 ppb not the
528 ppb stated in the table on Figure 1.

To reiterate, EPA’s depiction that there is one on-site plume of PCP was the issue of a recent
legal action. The Federal Court in this action ruled that there are two separate and distinet
sources of contamination on the property, and that there are two plumes.

Page 4

Several simplifying assumptions for the modeling effort are stated. One of the stated
assumptions is that the aquifers at the site are homogeneous. This is contrary to the conclusicn
on page 9 of the technical memorandum (TM), which states that gs 2 result of additional studics
the soils are more heterogeneous that originally estimated. If data are available that would better
represent the heterogeneities of the shallow water-bearing zone, then the data should have been

incorporated into the model.

Figure 2

Figure 2 shows the hydraulic conductivity used for the alluvial terrace deposits, weathered
Denver Formation, and flood plain deposits. The hydraulic conductivity for the alluvial terrace
deposits is five feet/day, yet EPA’s contractor claims that calculations during recent additional
studies indicate that the hydraulic conductivity is much lower than originally estimated. BN's

consultants estirnated an average hydraulic conductivity for the alluvium to be seven feet/day.
BN’s consultant’s estimate was based on information from Phase Il investigations and the
estimated hydraulic conductivity was used in 2 one-dimensional mcdﬂ"ziﬁg effort to estimate
cleanup concentrations for the shallow ground water. Furthermore, ReTeC used a2 similar value
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3 %

of hydraulic conductivity in their ground-water modeling of the process arsa. If hydraulic
conductivities are reported to be much lower as a result of additional ~mdzec, then why is it that
EPA’s contractor opted to use a hydraulic canc;uctwmf {five fect/day) that is very simiiar to the
average hydraulic conductivity estirnated in 1992, at the end of Phase {II investigations?

Page 11

Initial parameters for hydraulic conductivities are reported to have been set based con field daia
and data in the literature, and subsequently adjusted during calibration of the modsl. The
procedure of parameter adjustment is widely practiced and an acceptable methodology; however,
final values of parameters, in particular hydraulic conductivity, are not mentioned in the TM.
Final values of zll parameters used in a model should be documented in order for others o
properly evaluate the calibraticn.

Page 13

The calibrated recharge is reported to be 2.2 inches per year. 1he calibrated recharge is higher
than originally anticipated by EPA’s contractor. A general ruie of thumb of 10 percent of
precipitation as recharge (1.4 inches for Denver) is then cited, and the calibrated recharge is
stated as being similar to the "rule of thumb.”

The calibrated recharge of 2.2 inches per vear is probably an order of magnimde greater than
actual recharge for the Denver area. The "rule of thumb” mentioned by EPA is more
appropriate for wetter climates and is not applicable for the arid western states. In fact, many
arcas along ihe fromi range in Colorado are at net deficits betwsen recharge and
evapotranspiration. If such 2 high recharge is necessary to achieve a good {it between measured
and modeled water levels, then other parameters or boundary conditions in the model are Jsﬂ";f
to be in error because if a reasomable recharge were used then the model wouid be out of

calibration.

Page 13

The residual mean square error (RMS) is rzported to be 4.5 feet, RMS is as
of the discrepancy berween measured and modeled water levels. A RM
domain that is less than one square mile, while calibrating to only 23
acceptable and the model can be considered as not being properiy calibrated.

esiduals are as great as 12 feet in the southwestern portion of the model ne
Furthermore, the predicted potentiometric head map (Figure 7) does not fit wel
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measured water levels. The gradient immediately north of the site boundary is directed toward
the north northwest, which is 90° different than the measured gradient which is toward the
northeast, ' :

Figure 7

As previously stated, the predicted head map does not accurately maich with measured data.
The probable reason for ihis is that the constant flux boundary assigned to Figsher Ditch is not
correctly assigned in the model. The TM states that Fisher Ditch comtributes water 1o the
shallow ground water. Fisher Ditch is kmown to flow from west to east, but in viewing the
potenziometric contour lines along Fisher Ditch on Figure 7 and assuming that water from Fisher
Ditch reaches the water able uniformly, the potentiomeiric lines indicate that flow in the diich
is in the opposite direction, from east to west.

Ground-water levels along Fisher Ditch in the southwest portion of the mode! ars toc low
resulting in a ground-water flow direction that is directed toward the northwest instead of toward
the northeast. A fundamental part of ground-water modeling is to represent the actual ground-
water system, which clearly has not been done by EPA. Thus, resuits and prediciions based on
the modeling effort should be viewed with caution.

Page 15

Sensitivity simulations were performed on the medel. Hydraulic conductivity and recharge value

a
were set equal to haif and twice the calibrated vaines. The TM states that the model 18 Do
sensitive to these parameters.

b

%

The statement that the model is not sensitive to changes in hydraulic conductivity and recharge
is not accurate. For example, comparison of Figure 7 (calibrated) with Figure @ (twice the
hydraulic conductivity) reveals that water levels changed as much as eight to 10 feet in some
areas. Therefore, one can conclude that the model is indeed sensitive to changes in hydraulic
conductivity. The same comparison can be made for recharge.

Page 20

The TM describes a biodegradation analysis conducted for the area north of the site. The off-
site concentration of PCP is set at 528 ppb. This value is toc high and 0ot representative of
AZD

actual or anticipated concentrations. The high value is biased by a single measurement of 4,452
ppb at BFI-9. A reevaluation of average concentrations is needed.
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Page 22

=Y

Predictive, ground-watsr withdrawal simulations were performed with the model. The TM
mentions that ground water is "not developed” in the off-site mode! domain. What is meam m
"not developed?” Does this mean that once water is pumped it is assumed to be treated an

e

!‘?'i‘!‘ijf-‘s"?e’-’d"? If G, what gre the ""”“‘;mf Tates and whert is the water u.‘h:ﬂ;ww;vuﬁ The T secms
io coniradict itseif because it siates that withdrawal simulations were performed, but then laier
on states that ground water is not developed, i.e., no pumping wells. The explanation of model
simulations nieeds to be more precise and clear.

Page 23

T3ble 1 needs more explanation, for example, where does the CF concentration of 327 ppb come
from. In the footnote, CF is defined as the "final concentration after advective alterpation.”
This staternent makes no technical sense at all. -

CLOSURE
BN appreciates the opportunity to provide comments on the ESD. Cur comments again can be

summarized as the following:

2 The ESD coulé have been written without the "new” niormahw:z because the
"new” information fails to enhance the technical undersianding of the site,

L BN concurs that the off-site plume can be remedizted through natural
biodegradation and artenuation.

e The need for the soil/bentonate wall has not been established by EPA.
@ The ESD is inzccurate in its description of on-site plumes as determined by a

ote ¥

Federal Court with jurisdiction over this site, there exists two separaied and
distinct plumes, not one.

e All of the goals for the remediation of the on-siie ground w
with the existing NBC. The proposed additional drains and bioven

not needed. To implement such a system would be an arbitrary
decision that would results in an unnecessary expenditure of funds.
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If you have any guestions or commenis regarding this letter, please contact the undersigned.

Sincerely,

David C. Seep
Mansger Environmental Projects
Burlington Northern Railroad Company

cc:  Austio Buckingham - Colorado Deparmment of Public Health and Epvironmem
Elizabeth Hill - Burlington Northern
(ary Parish - Popham, Haik, Schnobrich
Bob Sierrent - Hydrologic Consnltants, Inc.



Responsiveness Summary to Comments Received on the

i

i

Propesed Explanation of Significant Differences

This Responsiveness Summary for the Broderick Wood Products Superfund 8ite {the site)

was prepared to document and respond to the issues raised in commenis received on the

Proposed Explanation of Significant Differences (ESD), dated September 13, 1994.

The purpose of the Proposed ESD was to explain the significant differences between the
ground-water remedy the U.S. Environmentai Protection Agency (EPA) chose in the
Record of Decision (RODj), signed on March 24, 1992, and the remedy that EPA now
proposes to implement for the ground water at the site. The EPA is the lead agency at
the site; the State of Colorado Department of Public Health and Environment (CDPHE,
formerly known as CDH) is the support agency.

This Proposed ESD provided a brief history of the site, described the original ground-
water remedy selected in the ROD and explained the ways in which the proposed
modified ground-water remedy differs from the original. It alsc summarized the support
agency’s comments on the proposed changes to ine remedy, discussed the proposed
modified remedy’s compliance with all legal reguiements, and provided details on how
more information can be obtained or comments can be submitted on the proposed

modified ground-waier remedy.

The Proposed ESD was prepared in fulfillment of EPA’s public participation
responsibilities under Section 117(c) of the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, 42 U.5.C. 9601 gt seg. (CERCLA or
Superfund), as amended by the Superfund Amendments and Reauthorization Act of 1988
(SARA) and Section 300.435{c)(2)(1) of the National Contingency Plan (NCP}, 40 CFR
Part 300.
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EPA received public comments on the Proposed ESD for the grot

period of 30 days. The comment period extended from September 16, 1994 1o
Cetober 15, 1994.

All comments were considered fully. These comments are included i
Administrative Record. The only comments received were from Burlington Northem
Railroad (BN) presented in a letter to the EPA dated October 12, 1994 {Appendix B},

CDPHE concurs with this response to the commenis.

This Responsiveness Summary contains EPA’s response o the commenis received. The
format of the responses follows the format of BN’s comments, and adjustments to the

Proposed EED were made in response io the comments.

RESPONSE TO GENERAL COMMENTS

The comments listed in this section are from both the Introduction and the Closure
sections of BN's letter. Since both the comments and the corresponding responses ase
very similar, they are both listed in one location to simplify this responsiveness summary.
For clarity, the comments are identified in the following text as to their location in the

BN letter. The numbers associaied with the commenis did not come fom the BN letler

and are for clarity in this responsiveness summary.
1 Commeent:
® "The "new"” data was not necessary to reach the conclusion shat the

remediation goais listed in the ROD for on-site shallow ground water could

(:::r*

not be met. " (from the Introduction section)




® "The ESD could have been written wirhowt the “npew”™ infbr,
the "rew” information fails to enhance the rechnical understanding of the

site. " (from the Closure section}
Response:

EPA agrees that significant information on the site was available at the time the

ROD was written, However, with the understanding of remediation technologies
that was available in the remediation industry zt the time the ROD was written, i
was not possible to reach the conclusions that the remediation goals listed in ¢
ROD for on-site shaliow ground water could not be met. That conclusion can
now be reached because of 2 better technical understanding of the site and the

generally betier understanding of remediation technologies and their limitations.

The most significant new information available since the ROD and iis impact on

the conclusions include:

- During construction of the Stage [ Remedial Action (RA), considerable
debris and waste were found at the location of the LTUs, surge pond, and
north boundary cutoff (NBC) system. Because of the widespread debris
and wood preserving waste, the sources of contamination are more

extensive than previously thought, making remediation mors difficult.

- The mobile light non-aquecus phase liguid {LNAPL) found in the
impoundment area in the test wells installed as part of the design for

Stage 2 RA covered a more extensive area than previously thought.

extent of the mobile LNAPL was first identified during the in-gitu
treatability studies and resulted in the addition of an active LNAPL

recovery system into the Stage 2 design.

hroughout the impoundment area wili make i1

s
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Mg O

based remediation goals in the ROD v

Products (BWP) property even after this mobile LNAPL is recov

The hydraulic conductivity of the surficial aguifer iz ¢

agrees that some information was available from the R
(RI) on the hydraulic conductivity. The emphasis of the Additonal Studies
was to fill in data gaps and provide further information on the cerainty of
the conclusions to be made, and only as necessary. Conseguently, the
ground-water investigations conducied as part of the Addidonal Studies
were very limited. For example, only four new shallow ground-water
wells were installed and three pumping tests/surge tests were performed on
e surficial and weathered Denver formations. An evaluation of historical
ground-water data at the siie indicates that data collection has been
inconsistent with respect to which wells were monifored, the time of year
they were monitored, and the substances that were analyzed, Becauss of
this, a complete ground-water sampling round was also :eic“mal The
data collected confirmed and reinforced the relatively iow hydraulic
conductivities measured previously. The low hy’ﬁ?mmi&g conductivity
suggests that cycling oxygenated water, as suggested in the Feasibility
Study (FS), would not be effective in achieving the ground water based

e T P SN, SRS mariond o &
IoMCGianGh godls 10 & TEasonabie peniod of hme.

Of the ground-water technologies available, it appears that aone w
capable of reaching the remediation levels on the BWP property set out in

Table 13 of the ROD within a reasonable period of time.

is based on information now readily available in th

e 1
remediation, and is based on performance of remedia

sites,
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Comment:

&

"The ‘new’ data was not necessary to reach the conclusion that
biodegradation and natural ortenuiation of chemicals in the off-site ground
waier could probably reach the goals listed in the ROD,” (from the

introduction section)

® "BN concurs that the off-site plume can be remediared through natural

bicdegradation and attenuasion.” (from the Closure section)

Response:

The scope of the Addidonal Studies for ground water off of the BWP property
was limited fo filling in data gaps and increasing the ceriainty of any conclusions
reached. Only nine new shallow wells were installed, and 21 temporary
monitoring points were installed on the BWP Property. A round of ground-water
sampling was conducted because a complete round had not been performed prior
to this. The additional information obtained related to the extent of the
contaminant plume and the nature of the ground-water contamination within the

plume. The conclusion about natural attenuation achieving the off of the BWP

property ground-water criteria was based on the additional information lgarned
about the extent of the plume, the new information in the literature on natural
attenuation/biodegradation, and the computer modeling described in the Technicel
Memorandum (TM) attached to the Proposed ESD.

3. Comment:
® "Given the fact that the EPA and its consulianis failed to incorporate the
data in the RI's in the design of the North Boundary Cut-Off System (NBC),
now the EPA wants to install a costly soil/bentonite wall. If the NBC is

ffective in capturin

the on-site ground water before it leaves the site

2
(el
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there are more economical and rechnicaliy sound alternasives 10 the wall
thar will reduce the amount of water emteving the NBC from Fisher Diich.
Cne such alternative is 1o line the ditch, the estimated cost of lining the
ditch is approximately $150,000 versus the 3700,000 for the scil/bemoniie

wall.” (from the Introduction section)

° "The need for the soil/bentonite wall has no: been esiablished by EPA.”

(from the Closure section)

Response:

It is not clear which RI data are being referred to in the comment. The wall will
provide additional protection in times of mechanical difficulties and routine
maintenance shuidown with the NBC system. For example, the wall will help
prevent migration during periods of prolonged power outages, which can ocour,
This is even more important since, on the BWP property, ground water wiil not
be treated to achieve drinking water standards, In addition, the soil/bentonite wall
will extend deeper into the upper weathered Denver formation than the NBC to
further limit the northward flow of ground water. As discussed by BN, the wall

will also reduce the amount of water that enters the NBC system from Fisher

Ditch. The costs of the wall are currently estimated to be gbout $2 @,{}Eﬁﬁg not the
$700,000 stated by BN. Also, it is likely that lining Fisher Ditch will cost more
than $150,000 since the ditch must flow with at least 8 cfs ail year round. Costs

for temporarily diverting the diich and lining it could be as high as $500,000,

4, Comment:

s "All of the goals for the remediation of the on-site ground waier can be

7.

achieved with the exisiing NBC. The proposed additional drains and

biovensing system are not necessary.” (from the Introduction sectiorn)
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® All of the goals for the remediation of the on-site ground water can be

achieved with the existing NBC. The proposed addirional drains and
bioventing system are not needed. To impilement such a syscerm would be

an arbitrary and capricious decision thar would result in an i,

expenditure of funds. " {from the Closure section)
Response:
One of the remediation goals listed in the Proposed ESD for the contaminated

ground water within the points of compliance is to reduce the mass of

contamination on the BWP property to reduce migration of contaminated ground

water beyond the points of compliance both vertically and horizontally, The

existing NBC system will not provide significant mass reduction over the life of
the project, or significantly impact vertical migration. Consequently, other Ras
must be used to achieve the desired mass reduction. 3ince a significant part of the
mass (and the most mobile part) appears o be present as mobile LNAPL, it is
prudent to remove this mass first, This action is consistent with EPA’s guidance
(EPA, 1994}, which recommends recovering mobile phase when possible. 1

will be accomplished with the drain line system. Further mass reductior

be gbtained by performing bioventing after the mobile LNAPL is removed.

Bioventing will be accomplished at a relatively small incremental cost.

o

of Colorado has stz

iv]

be1)
o
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In addition, as mentioned in the Proposed BESD, the State

I that mass reduction in the impoundment area is necessary for the remedy fo
'

: comply with closure requirements under RCRA for the interim staius surface
i
impoundments. These closure requirements are ARARs for the gite

N, Comument:

'(;1;

@ "The ESD makes reference to ¢ single plume

plumes at this site. A Federal Court of law ¢

R
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distinct plumes ot the site. I is arbizrary and caprici

maintain that there is one plume, in lght of its opp
this issue before the Court and the fact that the EPA lost this argumens,”

(from the Introduction section)

° "The ESD is inaccurate in its description of on-site plumes as determined
by a Federal Court with jurisdiction over this site, there exisis two separase
and distinct plumes, not one.” ({from the Closure section)

Response:

The Federal Court decision was based only on information from the RI/FE work

performed before 1992, New information, which was not available to the court
now shows that the two plumes have merged. This new information is noi critical
to the remedy changes presenied in the Proposed ESD. Consequently, the
statement in the Proposed ESD about one plume is based or new information and

is not related to the Federal Court decision

RESPONSE TO SPECIFIC COMMENTS

{Please note that the page numbeis refvrenced in the comments are {rom the

September 15, 1994 Proposed ESD)

| ¥ Comment:

Page 4—The first footnore discusses the fact that the NBC is "designed ito capiure
and contain contaminated surficial ground water on the BWP property.” If this is
the case, there does not appear to be ¢ technically justifiable basis to build the

soil/bentonite wall. Cowmsamingnis should not pass the NB!

designed and installed,

AT KRR o
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page goes on io siate that freament may employ an activared clay and octive

Response;
See Response 3 under Summary Points.  No change io the ESD is reguired.

Comment:

Page 5—The term "residual NAPL" is highly subjective and it is BN's
understanding that the determinarion of residual NAPL is based upon the
observations of the field geologist. Such g determination is highly subjective and
should not be used.

The last buller at the top of the page lists the term "Dissolved—NAPL." This term
appears 1o be comtradictory; how cen there be a dissolved non-aqueous phase
liguid? If it is dissolved then it is aqueous, therefore, it is confusing to refer to
NAPL as disselved.

Respense:

EPA agrees that the term "residual NAPL" iz based on field observations.
Although field determinations can be subjective, they often provide invaluable
insights into technical issues. EPA agrees that the phrase "Disscived NAPL” may
be confusing and will be corrected to read “Dissplved NAPL, Constituents.” The

ESD wili be changed.
Comment:

Page 7-—The ESD states that an on-site waier freaiment

T i

constructed and that it will be used to rreat water. The last paragreph on the

. - e o P 2 st s 3 S o ol o 1
carbon treatment. At this stage of the project and in consideration of ail
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money that has been spent, EPA must have ¢ clegr undersianding of the tres

sSystem.

Response:

The on-sife water treatment plant uses both clay and activated carbon. The ESD

£

will be changed. The ferm "may employ” will be changed to "employs

%
a
&

Comment:

Poge 8—EPA states that the "number of monitoring wells on and off the site may
be increased from 10 to 15 to between 25 and 30." Again the word "may” i3
used. EPA should be at a stage that "mays” are no longer needed. BN hopes
that the use of these "mays” does not infer additional unnecessary studies are
being proposed. The concept to increase the number of moniroring wells is
wasteful end without technical basis. EPA must ask what information is needed to
be obtained by monitoring? The answer is to monitor the migration of the off-site
nlume and to measure the decline of concentrations within the on-site and off-site
plumes. The margins of the on-site plumes have been adequately defined and
Because the NBC is supposedly effective in capiuring the on-site piumes (a5 stoted
in the ESD), then the only purpose of on-site monitoring is 10 measure
concentrasion declines. This goal can be met by using three or four wells. 1he
1992 ROD states that 10 to 15 wells rotal for both on and off-site will be
monitored. It is BN’s technical opinion that the or-site and off-site plumes can be
monitored with no more than 10 wells iotal, The wells should be monitored no
more than iwice a year during the first couple of years of monitoring and then
yearly afterwards. More frequen: moniioring is not necessary due o the low

ground-wazer velocities.
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Resnonss:

&

g = i ‘yy

EPA agrees that the word "may” is inappropriately used. The word "may” will

be replaced with the word "will."

In the Proposed ESD, the concept of a vertical and hotizontal point-of-compliance
(POC) was proposed. The purpose of the POC is to describe a box beyoad which
contamination emanating from the site may not occur; and if it does, wouid
indicate a failure of the remedy. The ground-water remedy combines

{1) containment of continused off-property contaminant migration in the surficial

aquifer by utilizing a barrier system at the north boundary, (2) on-property

bioremediation fo reduce contaminant mass and vertical migration, and (3) natursl

attenuation off-property to reduce contaminant concenizations to ground-water
standards. Because the remedy has multiple components, gach ground-water well
in the network serves the function of monitoring the performance of that

componeni.

The surficial aquifer and the Denver aquifer beneath the BWP property ars

contained within the POC. All aquifers vertically below the Denver aguifer on the

ubject to sincler standards.,

property and herizontally outside of the property ar

il
Wy

Due to the complexity of the Denver aguifer and ihc lmpoiiance ol ihe Arapahoe
aquifer, there is the recognition that these aguifers require sarly detection and
comprehensive monitoring. Early detection menitoring is used to provide the

most efficient means of determining potential remedy fzilure. As a result, a series

{ of ground-water monitoring wells are placed at the PCC boundaries for both the

Denver and Arapaboe aguifers. This monitoring well network provides earl
P g 2

detection for protection of human health and the environment,

With natural attenuation selected as the off-property remedy, i

monitor the remedy’s performance within the plume area and w0

attenuation is achieving the remedial goals. It is important to

DEMIGOISEEC WPa ii
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extent of the plume; therefore, continued migration of the plume must be

monitored to ensure that additiona! impacts are not eceurring.

Monitoring wells will be used to monitor the performance of the MNorth Boundary
Cutoff/Bentonite Wall system and to assure that a shori-circuiting of the barrier

system is not occurring. As the bioventing remedy is operaied, monitoring wells

will be used fo track the remedy prograss. This is standard operating procedure.

An evaluation of historical ground-water daiz at the site reveals that data
collection has been inconsistent with respect to which wells were monitored, the
time of year they were monitored, and the substances that wers analyzed. This
inconsistency in data collection does not lend itself to statistical analysis to
determine monitoring frequency and well placement. Therefore, for the fixst two
years, the ground-water wells will be monitored quarterly. These data will be
used to develop a bascline data base against which all future data will be

compared and appropriate monitoring frequencies can be determined.

Aside from the language change in the first paragraph of this response, no other
changes to the ESD are required.

Commments

Page 8—1 is deceiving to the public for EPA to stale thas the basis for change is
"new information. ” I is obvious thar the EFPA has paid for more date but there is
relatively no "new” site information since the 1992 ROD.

Response:

See Response 1 under Summary Peints. No change to the BSD is reguired.

Pt
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&, Commment:

£l

Page &—1In the first bulleted item under the "Basis for Significant Changes’

seciion there is ¢ statement thar “significant dumping of debris end wood

7. - =

preserving wasies appears to have occurred over much of the site.” The rerm
"significant dumping” is a relative term and is ofien Himes misleading. Becawse it
is a relative term and subjective, it should not be used in a technical documenz

without further detaiis or substantiarion.

Response:

Roughly 18,000 cubic yards of debris and other waste, including wood preserving
waste, were found over much of the site during construction of the QU 2, Stage 1

remedy. No change o the ESD is required.

% Comuments

Page 8—The second bulleted item refers to one contaminan: plume in the surficiol

aquifer. This stazement is incorrect. A Federal Court derermined that therve are

rwo separate and distinct pliomes at the BWP site.

Response:

See Response 5 under Summary Points. No change to the ESD is reguired.

8. Comment:

Page 9~EPA cites that the new information gained dur

477

the site indicates that soils in the surficial aguifer are me
indicated in the Phase I snudies. Furthermore, EPA states thayr the edraslic
4 ’\g:




conductivities of the surficial aguifer and wearhered Denver Formation are

relatively low,

The "new” geologic and hydrogeologic informarion is not significantly differen:

than information known in 1992 when the ROD was drafied. FPhrase ili

show thas the shallow water-bearing zone has a low hydrauiic con
past calculated hydraulic conductivities are similar f0 those estimaied during the
new additional studies. EPA’s contractor knew or should have Inown tha
sedimenis in the shallow waler-bearing zones can vary grec ff}: 12 hetersgencous
nature of sediments was already known at the end of Phase HI sindies since this
fact is evident in geologic logs of boreholes throughoui the siie. v:”wmq"—«smé}z, the
additional drilling of boreholes and testing of hydraulic conductivisy since 1992
was not warranted. EPA’s expenditure of funds in this area was therefore

wasteful.

Respo

See Response 1 under Summary Points. No change to the ESD is reguired.

Comment:

Pase 9—EBN aorees with the EPA thatr natural biedesvadarion will h

o

as a standard pump and trear program for the off-site plume.

Responses

Comment noted.

b
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ié, Cossoents

Page 10—EPA stares that the hkelihood of exposure to grol

cortamingtion on the site is lpw because the site is i1 en industri
institusional controls that restrics access can be impiemernsed. This statement

3

Jollows closely to what BN has advised EPA ever since BN's involvemens in 15

If the porei.ial for exposure 1o ground water is minimal a1 the site and use of

oy

o~

ground water can be restricted through the use of institutiong! controls, then how

could EPA continue to insist that active on-site remediazion is necessery?

Response:

See Response 4 under Summary Points. No change to the ESD is required.

A

11. Comment:

Page 11—0n page 11 of the Proposed ESD, EPA lisis three modified goals for the
contaminated ground waser within the poinis of compliance. The second goal is @
mass reduction goal; however, there is no statement as 10 how fust or how much

the mass must be reduced.

The goul yues on iv sicie ihui musy reduction Wil requce migrasion of

contaminated ground water beyond the poinis of compliance. This is a mis.
siatermens given the fact that the NBC is supposed to be effective in stopping the
off-sire migrazion of chemicals. The second goal on page i1 can be met a5 long
as the NBC operates irrespective of what other action will take place on the site,

such as, bioventing.

L5y
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A specific amount of mass reduction (o be achieved was not specified in the

Proposed ESD. Rather, technologies have been sglected (LNAPL recovery
ioventing) that have the greatest likelihood of achieving 2 large amount of mass
reduction at a reasonabie cost, and they will be operated to achieve the most mass

reduction practical. Criteria for the duration of opsration of the remediation

technologies are being developed as part of the design and wi

o
ot
3
€
i
R
&)
e
it
s
"3

operations plans.

It is beiieved that constructing and operating the selected technologies to achieve
the most mass reduction that is practical will reduce migration of contaminaied
ground water beyond the points of compliance. EPA agrees that the NBC system
and the soil bentonite cutoff wall will significantly reduce migration horizontally.
However, they cannot be counted on as being totally fail safe for stopping
horizontal migration, and they have no impact on vertical migration. Vertical
migration is a significant concern since the Arapahoe aguifer is & major source of
drinking water and it would be very difficult to vertically contain the site
Reducing the mass of contamination using NAPL recovery and bioventing wili
reduce the potential for contaminant migration since the mobile NAPL will be
removed through the NAPL recovery system and biovanting will remove the most
biodegradable contaminants, which are very often the most water-soiuble. Uss of
the technologies will increass the overall protectiveness of the remedy by

increasing the long-term effectiveness and permanence of the remedy and reducin

oy

the toxicity, mobility, and volume of contaminants in the surficial aguifer.

that mass reduction in the impoundment area is necessary for the remedy io

£ o

comply with closure requirements under RCRA for the inferim status surface

iy

impoundmenis. These closure requirements are ARARS for (he

ot
ey




fad

Conument:

Page 12—EPA srates thas the treatability studies demonsiraied that in-situ
bioremediation, i.e., bip-venting, may produce a subsigntial reduciion of
contaminanis in the surficial ground water. Bosed on BN's understanding of rhe
resules of the treatability studies, bio-venring may be effective, but the time

reguired for remediation is uncertain. After several months of treatability smidies,

EPA’s comractor still cannot determine whether or not g remediaiion techrnology
will work and cannot give a reliable estimate for the total fime necessary jor
cleanup. Results of sreaabilisy studies fail to add ary confidence io the propesed
bio-venting remedy. In addirion, there is no indicarion in the ESD of how
bio-venting will be accomplished. Specifically, is the site 1o be desaturated prior
to implementation of the bio-venting? A more cost effective program may be io

simply operate the NBC and treat that water.

Response:

The treatability studies did provide confidence that bioventing will "work,”
Significant microbial activity, which could be attributable to contaminant
biodegradation, was observed during the studies. EPA agrees that the treatability
studies only provided limited information on the total ime necessary for
bioventing operation. The treatability studies for the in-site technologies were
conducted over approximately a 1| menth period. During that time, 2 number of
technologies were svaluated. The objective of the in-situ treatability studies was
0 provide preliminary information of the effectiveness of the technologies. 1t will
only be possible to determine the total time necessary for cleanup through long-

term operation.

The details of the bioventing system are being prepared 2s part of the design for

the OU 2, Stage 2 remedy. It is currently pianned to dewater the site 1
implementation of the bioventing. Dewatering will be accomplished using the

DENIGIEEEC WPS ¥




same drain lines to be used for LNAPL recovery, so there will be littie addit
cost for dewatering. In addition, the incremental amount of water 10 be
from dewatering is expected (o be small, once the system i¢ initially dewatered

Mo change to the ESD is required.

i3, Commeni:

Page 12—-The first full paragraph on this page emphasizes the need for mass
reduciion on site and that bio-venting will accomplish this goal. Whas this section
Jails to mengion is that there are alternatives 10 bip-verwing for the on-site

coniqmination.

Given the facts that the remediation goels listed in the 1982 ROD will not be
achieved in a cost-effective or timely fashion, and that institutional conirols will
prevent gceess to the shailow ground water, the basic question is whether bio-
venting is necessary? BN asserts thas it is no¢ and thai any corresponding
expenditure of funds in this area would be wastefil. The implemeniaiion of the
bio-vensing system was previously thought to require the dewatering of the site by
the installation of an extensive drain system (although the drain system is not

mentioned in the E5D).

After draining the site, the bio-venting system is proposed to be installed with, as
staied in the ESD, unceriain resulis. The combinazion of the drainage system
{which will require the treatment of the water} with bio-venting will be expensive
and largely unnecessary), especially given the facs thar the vesults are uncertgin,
BN asserts that the cbjectives listed on page 11 can be mer using enly the NEC.

While the mass removal rate may be less using the NBC, ihe phjeciiv

met, even if the puwmping is for a relatively long time. However,
provide any technical basis to establish ihas the bio-vensing is move cost-effective,

BN asserts thar it is
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Lastly, no new field studies are required to support BN's assertions. Instead, o
simple evaluation of the exisiing data showld lead EPA 1o the same conclusion as

BN. EPA’s basis for selecting bio-venting is therefore arbitrary and capricious.

Response:

The need to perform LNAPL recovery and bioventing have been discussed i
Response 4 under the Summary Points, and Responses 11, and 12 under the

Specific Comments. No change to the ESD is reguired.

14. Comment:

Page 12—EPA siates that the big-venting system will aperate uniil the reduction gf
contaminant concentrations level off, as determined by EPA in consuliasion with
the Siate. A more clear understanding of the anticipated contaminani-reduction
levels should be provided by EPA, and the scientific basis for contaminant-
reduction levels should also be clearly specified by EFPA. Based on BN's
understanding, the contaminans-reduction levels will not be based on health risks,
or existing State or Federal standards, rather the levels will be based on ¢ mutual
agreement vetween EPA and the State. If this is the case, then the NCP requires

g BN sirongly recommends thar the public and potentially responsible partizs be

aliowed to comment on the assignment of contaminani-reduction levels.

Response:

A more clear understanding of the anticipated contaminant reduction levels cannot

be provided at this time. As with the total time for bioventing to be completed,

the long-term contaminant reduction time can only be determined through long-

term operation. Criteria for the duration of the operation of the remediation

technologies are being developed to satisfy State RCRA requirements to reduce

\}E}
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contaminant mass. The criteria will be specified in operations plans. N

¥

to the ESD is required,

is. Commenis

Page 12—EPA states that the soil/bertonite cus-off wail will increase the efficiency
of the NBC system, EPA, however, does not explain how the efficiency will be

4 4 4 s i i . . 2wl Y s 1 d o J
incregsed. ag suchk BN disputes EPA’s assersion. I the NBC was designed and

Prag

LA

operated properiy, then it will prevent the migration of chemicals off of the

property, thus the soil/bentonite wall is not necessary. As siated on page 4, note

I of the EPA ESD documeni, the NBC is "designed to capiure and comain

-~

contaminated surficial ground waser on the BWP property. " The only regson jfor

w
Sy

the wall, from a chemical fransport perspeciive, would be t¢ provide prophyiacic
protection. This alternarive is very expensive and is not proven to be necessary.
The only genuine technical reason to spend $700.000 on the wall is 1o minimize
the seepage from Fisher Ditch to the NBC. In essence, the waser from Fisher

Dirch may cause an incregse in water treaiment cosis, bwl the Proposed ESD fajls
i o

to address this poini.

What the ESD must do is explain whether it is more economicaé or move expensive
L0 treat more water over the course of. say, 30 years, than to spend

$700,000 today. The ESD must also losk ar other opiions to reduce the seepoge.

One opiion is to line Fisher Ditch thae is adjccens to the site. BN essimazes, under
normal circumsiances, that the ditch could be lined for approximarely $150,000.
Another option is 10 use a fixed-film bio-reactor, as stated in the RUD, to treas the

iarger volume of ground water if a seilfbentcnire cut-off wall or u liner for Fisher

Ditch are not used.

=
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Response:
See Response 3 under Summary Points. No change to the ESD is reguired.
16. Comwment:

Page 13—A non-significant change cited by EPA is that a carbon treammeni 5ysiem
Jor groung water will be used instead of a fixed film bioreactor as selecied in the
ROD. EPA states the basis for the change is the low ground-water flow rates and
organic contaminant strengths found at the site. This information was available w0
EPA at the end of Phase I activities, at or about early 1992. Ground-wazer flow
rates have always been expecied to be low and contaminan: strengths have not
significantly changed since 1992. Although, EPA states that carbon freatment mday
be less costly, and it may, BN questions EPA’s and their contractor’s gbilities io

accurately and effectively evaluate remediation technologies.

If EPA pursues the folly of installing a drain sysiem in conjunction with
bioventing, the initial water flow raies may be reiatively high, thus, carbon may
not be the lowest cost or environmenially preferred treatment program. An
evaluation of the cost-effeciiveness of using carbon for the drainage of the site

must he nrovided.

Response:

The use of activated carbon instead of biological treatment for the treatment of

ground water during dewatering has been evaluated. Activated carbon combined

with oleophilic clay was found to be cost-effective for low volumes of low
concentraticn flow. If these conditions change, this conclusion will have o be re-

evaluated. The ESD will not be changed at this time.

(o]
et
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i7. L omamenty

Page 14—Again, there is ne discussion on this page as o how the dewaiering
svstem for the site will be integrated with the bio-venting and water treatnent
svsiem. More importanily, because remedial goals will not be artained on-site,
BN questions whether dewatering and bio-venting are needed. A more cosi-
effective approach would be to exiract and trear water jyom the NBC.

Response:;

Ses Response 4 under Summary Paoints, and Response 12 under Specific
Comments. No change to the ESD is required.

]
i
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Techuical Memorandun (attached to the ESD report)

Final Preliminary Assessment of Off-site Contamination Migration September &,

1994

DEN1001S

Comments

Figure ! —As stated in the text, Figure 1 depicis the model domain and

pa

4

contaminant p!wne. However, the figure does not show the model domain o
boundaries, instead it is k&t io the reader i infer where model boundaries are
located. The figure does not show monitoring well BFI-12, which should be in the
middle of the plume off-site. Has BFI-12 been abandoned or mistokenly omined
Jrom the figure? BFI-12 has a long history ¢f water quality measurements ar
omission of the water quality data may affect the average concemration of PCP in

the off-site ground wazer,

Figure I does not clearly describe whar contaminant{s) are comigined in the off-
site plume. Is the extent of the plume based on total contaminanis or on PCF? A
ciearer description of the plume’s composition is necessary. It is assumed thai the

contaminant plume is for PCP only.

The measured conceniralions of conmtaminanis presented in a tgbie on Figure i

“ﬂe

exclude concentrarions from BFI-12, which will affect the average concenirayis
As previously stated, it is not clear wha: compounds are represenied in the iable.
The table glso shows concengrations of comaminaris for GP-1, GP-2, GP-2, and
GP-12 to be 50 ppb, and the rable does not state how ithese measurements weire
obtained. One can only speculate that measurement of ground-waser
concentrations from geoprobes were taken using an on-site instrigment that iz no
capable of precise measurements. The meqsurements used 1o determing the
average concensrations of off-site ground water are suspect and are noi

represenigtive of actual corcenmtrations.
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BN is of the strong opinion thar the construction of Figure 1 i3

"‘""’"’1.}
SEL A

ang is misleading. The averaging process used by CH

Ny L

technically justifiable. If the analysis for PCP in well BFI-9 is delete,
average, as is suggested by CHZM HILL, and zero or 1/2 of the derection Hmiy is
used instead of the detection iimir for the non-detects

-~

approach), then the average PCP concentration is 12 io

stated in the table on Figure 1.

To reiterate, EFPA’s depiction that there is one on-site plume of PCP was the issue
of a recent legal action. The Federal Cowrt in this action ruled thar there are pwo
Separale and distinct sources of contamination on the property, and that there are

two plumes.

Eesponge:

Figure 1 of the TM was modified to show the mode! domain boundary and

location of monitoring well BFI-12.

The plume represented in Figure 1 is for PCP concentrations. The average
concentration used in the analysis may be biased by concentrations from well
BFI-8. EPA recognizes the bias but believes that it was not a problem because
even with high concentrations, contaminant levels reached low values through
bicattenuation within a reasonable time. The analysis was intended to be
conservative and the outcome was the same whether BFI-9 resuits were used or
not. Adding BFI-12 data will not change this conclusion; therefore, no change is

reguired to the TM Attachment to the ESD,

Comment:

Page 4~ Several simplifying asswmptions for the modeling ¢ffort are siated. One

of the stoted assumptions is thai the aguifers ar the site are homppensous.

%)
P




comirary o the conclusion on page 9 of the technical memorandurs (T8, which
states tha: as a result of addirional studies the soils are more heierogenecus tha:
originally estimated. If deta are available thar wouid beiter represent the
heterogeneities of the shallow water-bearing zone, then the data should have been

incorporated into the model.

Response:

The statement that the soils are more heterogeneous than originally sstimated
appears on page 9 of the Proposed ESD (not the TM). At the time of the
modeling, iittle information on the degree of soil heterogeneity off of the BWP
property was available, so EPA used simplifying assumptions in absence of data
for the model.

The assumptions listed on page 4 of the TM were developed for the purpose of
the model. As stated on page 4 of the Th, simplifying assumptions were made o
reflect the uncertainties in the definition of the site characteristics.

One of the commonly applied 2ssumptions in ground-water modeling is the
assumption of uniform properties throughout an aguifer unit to reflect the overall
"average"” flow characteristics of a geologically heterogeneous unit. This is the

approach that was taken for this site. Quantitative information regarding soil

heterogeneities would not affect the outcome of the modeling assessment. No

change is required to the TM attachment to the ESD.

3. Cormmment:

jgure 2—Figure 2 shows the hydraulic conductivity used for the alluvial terrace
deposits, weathered Denver Formation, and flood plain deposits. The hydraufic
conductivity for the alluvial terrace deposits is five feet/day, yet EPA’s coniractor

claims thar caleulations during recent addivional studies indicate tha: the hydraulic
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conduciivity is much lower than originally estimated. BN's considianis estimared
an average hydraulic conductivity for the alluvium to be seven feet/doy. BN's
consultant’s estimate was based on information from Phase I investigarions and
the estimated hydraulic conductivity was used in a one-dimensional modeling effort
to estimate cleanup concentrations for the shollow ground waser, Furthermore,
ReTeC used a similar value of hydraulic conducrtivity in their ground-water
modeling of the process area. If hydraulic conductivities are reported to be much
lower as a result of additional studies, then why is it that EPA’s contracior opted
to use @ hydraulic conductivity (5 feet/day) ihui is very similar 10 the gverage

hydraulic conductivity estimated in 1992, ar the end of Phase Il investigations?

Eesponse:

It is evident that there are uncertainties in the field parameters used in the
modeling. The use of an average hvdraulic conductivity of 5 feet/day was arrived
at through field data and matching observed heads. No matier what value is used
there will always be uncertainties. To address that, a sensitivify analysis was

completed and is described on page 13 of the memo. No change is required to the
TM attachment to the ESD.

4 Comprmonts

Page 11~Initicl parameters for hydraulic conductiviries are reported to have been
set based on field data and data in the literature, and subsequently ediusted
during calibration of the model. The procedure of parameter adjusiment is videly
practiced and an acceptable methodology; however, final values of parameters, in
particular hydraulic conduciivity, are not mentioned in the TM. Fingl values of
all parameters used in a model shouid be documenied in order for others 10

properly evaluate the calibration.




Eesponse:

or the
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Tabie 1 of this responsiveness summary presents the final valy

parameters.
]
Table 1 5
Model Input Parameters g
FParameter Value
Water Level Figure 6
Top of Weathered Denver { Figure 3 K
Bottom of Weather Denver Figure 4
Thickness of Weathered Denver 20 feet
Thickness of Alluvium Values from Figure 6 minus )
vaiues from Figure 3 I
Recharge Rate 1 inch |
Hydraulic Conductivity of Fiocod Plain 100 f/day
Hydraulic Conductivity of Alluvium 0.66 - 0.8 ft/day
Hydraulic Conductivity of Weathered Denver 102 ft/day - |
Final Hydraulic Conductivity for Weathered Denver | 107 f/day

5. Comment:

Page 13—The caiibrated recharge is reporied o be 2.2 inches per year. The
caiibrated recharge is higher than originally anticipated by EPA’s contractor. A
general rule of thumb of 10 percent of precipitation as recharge (1.4 inches for
Denver) is then cited, and the calibrated recharge 15 staied as being similar to the

"rule of thumb."”

)
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The calibrated recharge of 2.2 inches per year is probably on

T AL T, [ N IR The Peuslo of
greaier than actial recharge for the Denver area. The “ride of

TS fa s - b —_ e aae B T Bl et Wi olie e
by EPA is more appropriate for wetter climates and is not appiicedie for ing arig

FE gt nel

western states. In face, many areas along the front range in Colorado a
deficits between recharge and evapotranspiration. If such a b

necessary 1o achieve a good fit besween measured and

modeled wais
other parameters or boundary conditions in the model are
because if a reasonable recharge were used then the model would be out of

calibration,

Response:

As stated on Page 13 of the TM, the hugh recharge may be attribuied to the nature
of the floodplain and seepage from Fisher Ditch io the vadose zone. Therefore,
the recharge value needed to achieve model calibration is not entirely contribuied
by precipitation but is rather a combination of flat topography, seepage from
Fisher Ditch, and precipitation. No change is required to the TM attachment 10

the ESD.

Comment:

8

Page 13—The residual mean square error (RMS) is reported 1o be 4.5 fee:. RMS

is an unbiased measure of the discrepancy berwzen measured and modeled water

levels. A RMS of 4.5 for a model domain that is less than one square mile, while

calibrating to only 23 water levels, is not acceprable and the model can be

considered as not being properly calibrated.

Residuals are as grear as 12 feet in the southwestern porvion of the

BFI-7 and CH-Z. Furthermore, the predicied potentiometric head map

does not fit well with the megsured warer levels.

DENIODISEEC. WS 78




of the site boundary is directed toward the north northwest, which is 90° differen:

s

than the measured gradient which is toward the northeas:.

Responses

The calibration results were felt 10 be adeguate for the purposes of the modeling
effort, particularly in light of the fact that the model was used for particle
tracking, in order to access the flow path of potendal contaminants leaving the
site. As a result, similarity in ground-water gradients and flow trajectories is

more critical than an exact maich of measured and modelad heads.

The level of calibration depends on both the complexity of the model and the
extent of the available data, A more rigorous calibration would have been
inappropriate to the available data. As stated on page 13 of the TM, the following

goals were used in the calibration of the model:

® The model should yield the same water level distribution

configuration as the target water levels.

® The model should accurately depict the overall gradient within the

model domain,

Matching the exact location of each contour was not considersd an important
calibration criteria because of the unceriainty in the data. The water level data

were drawn from two separate seis of water levels,

The comment states that a (modeied) gradient immediately north of the site
boundary is 90 degrees different from the measured gradient. Figure 6 of the TM
shows the observed ground-water potentiometric surface at and north of the site.
Figure 7 of the TM shows the predicted potentiometric surface. Close comparison

of these figures demonstrates very good agreement between the observed and

[ ]
e
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predicted shapes of the potentiometric surfaces, as well as overall flow directions.

No change is required to the TM attachment to the ES

7. Comment:

Figure 7—As previously stated, the predicted head map does not accurarely masch
with measured data. The probable reason for this is thar the constant flux
boundary assigned to Fisher Diich is not correctly assigned in the model, The THM
stares thay Fisher Dirch contribuses water o the shailow ground wazer. Fisher
Ditch is known to fiow from west 1o east, but in viewing the potentiometric corsour
lines glong Fisher Diich or Figure 7 and assuming that woter from Fisher Ditch
reaches the water table uniformly, the poentiomeiric lines indicare that flow in the

ditch is in the opposite direction, from east io wesl.

Ground-water levels along Fisher Ditch in the southwest portion of the model are
too low resuiting in a ground-water flow direction that is directed rowaerd the
northwest instead of toward the northeast. A fundamenzal part of ground-water
modeling is to represent the ocitual ground-water system, which clearly has not
peen done by EPA. Thus, results and predictions based on the modeling effort

showuld be viewed with caution.

Hesponse:

The actual ground-water system has been represented properily. Although Fisher
Ditch is contributing infiitration to the ground-water system, Fisher Ditch doss n
penetrate the ground-water system. The elevation of the water in Fisher Dich is
higher than the elevation of the ground water below the ditch. There is currently
no available data along Fisher Ditch to add more resolution in that area. No

change to the TM attachment to the ESD is reguired.

Tnd
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Comumnents

Page 15— Sensitivity simulations were performed on the model. Hydraulic
conductivity and recharge values were ser egual 1o half and twice the calibrased

values. The TM siates that the model is not sensitive to these parameters.

The statemers that the model is not sensitive 1o changes in hydraudic conduciiviy
and recharge is not accurate. For example, comparison of Figure 7 (calibrated)
with Figure 9 (rwice the hydraulic conductivity) reveals that water izvels changed
as much as eight to 10 feet in some areas. Therefore, one con conclude thot the
model is indeed sensitive 1o changes in hydraulic conductivity. The same

comparison can be made for recharge.

Response:

Predicted heads may be affected by increasing or decreasing certain parameter
values. However, as explained in response No. 7, since this is a particle tracking
model, the specific value of the predicted is less critical than having the overall
shape of the predicted water table match the overall shape of the observed water

table. No change to the TM attachment to the ESD is required.

Comment:

Page 20— The TM describes a biodegradation analysis conducted for the area
north of the site. The off-site concemtratior. of PCP is set ar 528 ppb. This value
is too high and not represeniative of actual or ansicipated concentraiions. The
high value is biased by a single measurement of 4,452 ppb at BFI-3. A re-

evaluation of average concentravions is needed.

Led
S




Responsa:

i ] ' rage concentration is not needed as the bicdegradation
A resvaluation of average concentration is not ngeded a bivdegradatic

.5, Bven wiin

analysis conducted with the higher concentration indicated that M

the higher concentration, are reached within a reasonable time, This indicates that

ot
&

even with a very conservative analysis, the basic conclusions drawn from i
modeling effort do not change. No change to the TM attachment to the ESD is

required.

iG. Comments

Page 22— Predictive, ground water withdrawal! simulations were performed with

the model. The TM mentions that ground water is "not developed” in ihe off-size
model domain. What is means by "not developed?” Does this mean tha: once
waser is pumped it is assumed 10 be treated and reinjected? If so, what are the
pumping rates and where ir the water reinjecied? The TM seems to contradict
itself because it states that withdrawal simulations were performed, but then later
on states that ground water is not developed, i.e., no pumping wells. The

explanarion of model simulations needs 10 be more precise and clear.

Response:

As stated in the TM, the modeling assumes that ground water in the area is not
developed for industrial, municipal, or domestic use. This means thai there is no
industrial, municipal, or domestic use of ground water. In other words, aside
from remedial wells, there are no active pumping wells that may affect ground-

water flow and contaminant transport. No change 1o the TM attachment ic the

ESD is required.
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concensration afier advective glternazion. ™ This statement mokes no !

e at ali,

Response:

C, is the final concentration afier advective transpo

original mass is now distributed throughout a pl

original plume. The footnote on Table 1 o

concentration after advective transport.”
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